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Abstract:  
Liberty Natural Gas, LLC proposes to own, construct, and operate a deepwater port, named Port 

Ambrose, in federal waters of the New York Bight. Port Ambrose would be located offshore in 

Outer Continental Shelf blocks NK 18-12 6708, NK 18-12 6709, and NK 18-12 6758, 

approximately 16.1 nautical miles off of Jones Beach, New York and 27.1 nautical miles from 

the entrance of New York Harbor. Liquefied Natural Gas (LNG) would be delivered from 

purpose-built LNG regasification vessels (LNGRVs), vaporized on site, and delivered through 

subsea manifolds and lateral pipelines to a buried 18.8 nautical mile subsea mainline connecting 

to the existing Transcontinental Gas Pipe Line Company (Transco) Lower New York Bay Lateral 
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Executive Summary 
Introduction 
The Deepwater Port Act of 1974 (DWPA)1, as amended, establishes a licensing system for ownership, 
construction, and operation of manmade structures beyond state seaward boundaries. The DWPA 
promotes the construction and operation of deepwater ports as safe and effective means of importing oil 
into the United States and transporting oil from the Outer Continental Shelf (OCS), while minimizing 
tanker traffic and associated risks. In 2002, the Maritime Transportation Security Act2 (MTSA) amended 
the definition of “deepwater port” to include natural gas facilities. 

All deepwater ports must be licensed. The DWPA requires a license applicant to submit detailed plans for 
its facility to the Secretary of Transportation (Secretary). The Secretary has delegated the processing of 
deepwater port applications to the U.S. Coast Guard (USCG) and the Maritime Administration 
(MARAD). The USCG retained this responsibility after its transfer to the Department of Homeland 
Security (DHS). On June 18, 2003, the Secretary also delegated to the Administrator of the MARAD the 
authority to issue, transfer, amend, or reinstate a license for the construction and operation of a deepwater 
port. Hereafter, the “Maritime Administrator” refers to the MARAD’s Administrator as the delegated 
representative of the Secretary.  

On September 28, 2012, Liberty Natural Gas, LLC (hereinafter referred to as Liberty or Applicant), an 
indirect wholly-owned subsidiary of West Face Long Term Opportunities Global Master L.P. (West Face 
Global Master), which is managed by West Face Capital Inc., submitted an application to the USCG and 
MARAD seeking a federal license under the DWPA, as amended 3, to construct, own, and operate a 
deepwater port for the import and regasification of liquefied natural gas (LNG) 4 in federal waters of the 
New York Bight. LNG would be delivered from purpose-built LNG regasification vessels (LNGRVs), 
vaporized on site and delivered through subsea manifolds and lateral pipelines to a buried Mainline 
connecting to the existing Transcontinental Gas Pipe Line Company (Transco) Lower New York Bay 
Lateral (LNYBL)5 in New York State waters. The proposed Port Ambrose Deepwater Port (Port Ambrose 
Project, Port, or Project), was assigned Docket No. USCG-2013-0363.  

The DWPA requires compliance with the National Environmental Policy Act (NEPA) and provides that 
such compliance shall fulfill the requirement of all federal agencies in carrying out their responsibilities 
under NEPA.6 The USCG and MARAD are the leading agencies for the NEPA compliance review for the 
proposed Project and, consistent with the DWPA, have issued this final Environmental Impact Statement 
(EIS). This final EIS satisfies the requirements of NEPA, the DWPA, USCG Commandant Instruction 
(COMDTINST) M16475.1D, and DHS Management Directive 23-01, Environmental Planning Program, 
                                                      
1 Public Law (P.L.) 93-627, Sec.3, January 3, 1975, 88 Stat. 2127, as amended, codified to 33 U.S. Code (U.S.C.) 
1501-1524. 
2 P.L. 107-295, Section 106, November 25, 2002, 116 Stat. 2064. 
3 On December 20, 2012, the Coast Guard and Maritime Transportation Act of 2012 (Title III, Sec. 312) amended 
Section 3(9)(A) of the Deepwater Port Act of 1974 (33 U.S.C. 1502(9)(A)) to insert the words “or from” before the 
words “any State” in the definition of Deepwater Port. This amendment grants MARAD the authority to license the 
construction of Deepwater Ports for the export of oil and natural gas from domestic sources within the United States 
to foreign markets abroad. 
4 LNG is natural gas that has been cooled to about minus 260 degrees Fahrenheit (°F) for efficient shipment and 
storage as liquid. It is more compact than its gaseous equivalent, with a volumetric differential of about 610 to 1. 
5 The Transco LNYBL is an existing 26-inch interstate natural gas pipeline that is part of the 10,500-mile Transco 
pipeline system, which extends from South Texas to New York City. The LNYBL begins onshore in Middlesex 
County, New Jersey, continues offshore across Monmouth County, New Jersey and Queens County, New York, and 
terminates on Long Island, Nassau County, New York. 
6 P.L. 107-295, Section 106, November 25, 2002, 116 Stat. 2064 
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and the U.S. Department of Transportation (DOT) Order 5610.1C, “Procedures for Considering 
Environmental Impacts,” and Maritime Administrative Order (MAO) 600-1,”Procedures for Considering 
Environmental Impacts. The U.S. Department of the Interior (USDOI) Bureau of Ocean Energy 
Management (BOEM), U.S. Fish and Wildlife Service (USFWS), National Oceanic and Atmospheric 
Administration Fisheries Service (NOAA Fisheries; also known as National Marine Fisheries Service 
[NMFS]), U.S. Army Corp of Engineers (USACE), U.S. Environmental Protection Agency (USEPA), 
and the U.S. Department of Transportation Pipeline and Hazardous Materials Safety Administration 
(PHMSA) are cooperating agencies for the purpose of this final EIS. They may incorporate this final EIS 
in their permitting processes. 

On April 30, 2013, MARAD issued a Notice of Policy Clarification Concerning the Designation of 
Adjacent Coastal States for Deepwater Port License Applications advising the public that nautical miles 
shall be used when determining Adjacent Coastal State status.7 Pursuant to the criteria provided in the 
DWPA, New York and New Jersey are the Adjacent Coastal States for the proposed Project. MARAD 
may not issue a license without the approval of the Governors of each Adjacent Coastal State. The 
Governors of both Adjacent Coastal States must approve, approve with conditions, or deny the DWPA 
license within 45 days of the last DWPA public hearing, or, if a Governor does not act within 45 days, 
approval of that Governor would be conclusively presumed. Approval or denial of the license application 
by MARAD must occur not more than 90 days after the last public hearing. 

On June 14, 2013, the MARAD issued a Notice of Application in the Federal Register, summarizing the 
Applicant's deepwater port application.8 Under procedures set forth in the DWPA, the USCG and 
MARAD have 240 days from the date of the Notice of Application to hold one or more public license 
hearings in the adjacent coastal state(s). 

On October 21, 2013, the USCG and MARAD issued a letter to suspend the statutory timeline required 
by the DWPA for 90 calendar days, commencing on October 21, 2013 and ending on January 18, 2014. 
This timeline suspension was issued to account for data gap and public comment responses, as well as to 
account for the Federal Government shutdown that occurred during October 2013. During the shutdown, 
most of MARAD and the USCG deepwater port teams were in a furlough status. On March 7, 2014, this 
suspension was continued retroactively to January 19, 2014, and indefinitely. This period of suspension 
was not counted in determining the date prescribed by the time limits set forth in 33 U.S.C. 1504(g) and 
§ 1504(i)(4) of the DWPA.  

The Applicant also filed permit applications required under the Clean Air Act (CAA) and Clean Water 
Act (CWA) with the USEPA. If a DWPA license is issued, the Applicant will apply to the USDOI BOEM 
for port facilities and a pipeline right-of-way. 

Purpose and Need 
The purpose for licensing LNG deepwater ports is to provide a reliable and timely supply of natural gas, 
and to increase energy diversity in the United States during periods of high energy demand, considering 
the growing demand for residential, industrial, and electric generation in the downstate New York City 
and Long Island markets, while considering impacts on the environment, safety, and security. 
Accomplishing the project purpose and need requires construction of appropriate facilities for receiving 
the LNG, revaporizing the LNG to a gaseous state, and interconnecting the facility to the existing 
transmission pipeline system, which would distribute the natural gas into the downstate New York City 
and Long Island markets to meet existing and future demand requirements, particularly during periods of 
peak winter and summer demand. The term “peak demand” refers to periods in which demand for energy 
is highest which can occur due to fluctuations in actual need for energy depending on weather conditions 

                                                      
7 Vol. 78, Federal Register, No. 83, Tuesday, April 30, 2013, pp 25349-51. 
8 Vol. 78, Federal Register, No. 115, Friday, June 14, 2013, pp 36014-16. 
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and market conditions which dictate industrial and commercial use. The Northeast, and in particular, the 
New York City gas markets, are highly seasonal with a large peak in demand during the winter due to 
increased heating needs, and a smaller peak in the summer for electric power generation (DOE 2015). 
Such peak demand has the potential to burden existing natural gas delivery systems, particularly during 
periods of extreme temperatures such as the winter of 2013-2014 (EIA 2015). Diversification of the 
natural gas supply, including pipeline expansion and LNG imports has the potential to prevent natural gas 
shortages caused by existing pipeline constraints and to help moderate energy costs. A more detailed 
discussion of the purpose and need for the proposed Project is provided in Section 1.1 of this final EIS. 

The DWPA of 1974, as amended, was passed to promote and regulate the construction and operation of 
deepwater ports as a safe and effective means of importing oil or natural gas into the United States. The 
DWPA requires the Secretary to approve or deny a deepwater port license application. In reaching this 
decision, the Secretary must carry out the Congressional intent expressed in the DWPA (33. U.S.C. 
1501), which is to: 

• “authorize and regulate the location, ownership, construction and operation of deepwater ports in 
waters beyond the territorial limits of the United States; 

• provide for the protection of the marine and coastal environment to prevent or minimize any 
adverse impact that might occur as a consequence of the development of such ports; 

• protect the interests of the United States and those of adjacent coastal States in the location, 
construction, and operation of deepwater ports; 

• protect the rights and responsibilities of the States and communities to regulate growth, determine 
land use, and otherwise protect the environment in accordance with law; 

• promote the construction and operation of deepwater ports as a safe and effective means of 
importing oil and natural gas into the United States and transporting oil and natural gas from the 
outer continental shelf while minimizing tanker traffic and the risks attendant thereto; and 

• promote oil and natural gas production on the outer continental shelf by affording an economic 
and safe means of transportation of outer continental shelf oil and natural gas to the United States 
mainland.” 

The Congressional intent is codified in nine requirements set forth in 33 U.S.C. 1503(c), as follows: 

• The Applicant is financially responsible and will meet the requirements of the DWPA. 
• The Applicant can and will comply with applicable laws, regulations, and license conditions. 
• Construction and operation of the deepwater port will be in the national interest and consistent 

with national security and other national policy goals and objectives, including energy sufficiency 
and environmental quality. 

• The deepwater port will not unreasonably interfere with international navigation or other 
reasonable uses of the high seas, as defined by treaty, convention, or customary international law. 

• The Applicant has demonstrated that the deepwater port will be constructed and operated using 
best available technology, so as to prevent or minimize adverse impact on the marine 
environment. 

• The Secretary has not been informed, within 45 days of the last public hearing on a proposed 
license for a designated application area, by the Administrator of the USEPA that the deepwater 
port will not conform with all applicable provisions of the CAA, as amended (42 U.S.C. 7401 et 
seq.); the Federal Water Pollution Control Act, as amended (33 U.S.C. 1251 et seq.); or the 
Marine Protection, Research and Sanctuaries Act, as amended (16 U.S.C. 1431 et seq., 1447 et 
seq.; 33 U.S.C. 1401 et seq., 2801 et seq.). 
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• The Secretary has consulted with the Secretaries of the Army, State and Defense to determine 
their views on the adequacy of the application, and its effect to programs within their respective 
jurisdictions. 

• The Governor of the Adjacent Coastal State approves, or is presumed to approve, issuance of the 
license. 

• The Adjacent Coastal State to which the deepwater port is to be directly connected by pipeline 
has developed, or is making at the time the application is submitted, reasonable progress, toward 
developing an approved coastal zone management program pursuant to the Coastal Zone 
Management Act (CZMA) of 1972 (16 U.S.C. 1451 et seq.). 

The DWPA application currently under consideration is one proposed by Liberty Natural Gas, LLC. In its 
application, Liberty proposes to construct, own, and operate the proposed Project to receive and vaporize 
LNG and transport natural gas at a geographical location that allows it to connect into the nation’s 
northeast natural gas market via the existing natural gas transmission infrastructure. 

Scope and Organization of this Final EIS 
The Secretary (through MARAD and the USCG) is responsible for complying with numerous federal and 
state regulations, including NEPA. As such, the purpose of this final EIS is to: 

• provide an environmental analysis sufficient to support the Secretary’s licensing decision;  
• facilitate a determination of whether Liberty has demonstrated that the proposed Project would be 

located, constructed, operated, and, eventually upon retirement, decommissioned, using the best 
available technology necessary to prevent or minimize adverse impacts on the environment; and 

• encourage and facilitate involvement by the public and interested agencies in the environmental 
review process. 

This final EIS also assesses the potential environmental impacts associated with the installation, 
operation, and decommissioning of the proposed Project. The affected environmental resource areas 
evaluated in this final EIS include water quality, biological resources, threatened and endangered marine 
mammals, sea turtles, fish and birds, essential fish habitat, geological resources, cultural resources, ocean 
uses, land uses, visual resources, socioeconomics, transportation, air quality, noise, and public safety. 
This final EIS describes the proposed action and potential alternatives (Section 2.0), the affected 
environment as it currently exists (Section 3.0), the probable environmental consequences that may result 
from construction, operation, and decommissioning of the proposed Project (Section 4.0), public safety 
(Section 5.0), and cumulative and other impacts (Section 6.0). 

Where applicable, this final EIS considers safety but does not function as the final safety evaluation. All 
aspects of Port safety would be addressed in the Port Operations Manual, which would require USCG 
approval prior to initiation of deepwater port operations. Financial responsibility is being evaluated within 
MARAD as a separate task that would be considered along with this final EIS as part of the final 
licensing decision. 

Public Involvement 
Agency and public participation in the NEPA process promotes open communication between the public 
and the government and enhances decision-making. All persons and organizations having a potential 
interest in the Secretary’s decision whether to grant the license are encouraged to participate in the 
decision making process. 

The USCG and MARAD initiated the public scoping process on June 24, 2013, with the publication of a 
Notice of Intent (NOI) to prepare an EIS in the Federal Register. The NOI included information on public 
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meetings and informational open houses; requested public comments on the scope of the EIS; and 
provided information on how the public could submit comments by mail, hand delivery, facsimile, or 
electronic means.9 The notice also announced the establishment of a public docket, accessible through the 
Federal Docket Management System (FDMS) website: http://www.regulations.gov under docket number 
USCG-2013-0363. 

An Interested Party Letter, the NOI published in the Federal Register, and a fact sheet describing the 
proposed Project were sent to federal, state, and local agency representatives; and other potentially 
interested parties. Public comments submitted as part of the scoping process were considered during the 
development of the draft EIS. 

As an additional mechanism to facilitate public participation in the scoping process, the USCG and 
MARAD held an informational open house at the Allegria Hotel, 80 West Broadway, Long Beach, New 
York, on July 9, 2013, and at the New Jersey Convention and Exposition Center, 97 Sunfield Avenue, 
Edison, New Jersey, on July 10, 2013. The open houses were attended by 380 recorded individuals10 
(New York: 192, New Jersey: 188). The closing date of July 14, 2013 for receipt of materials in response 
to the request for comments was extended until July 23, 2013.11 This closing date was subsequently 
extended until August 22, 2013.12 Some of the attendees also provided oral or written comments either in 
support of or in opposition to the proposed Project. A total of 52 individuals provided oral comments at 
the New York open house and 40 individuals provided oral comments at the New Jersey open house. 
Several of these speakers represented local, regional, and/or national organizations. A total of seven 
submissions from state and federal agencies, four submissions from local agencies, 78 submissions from 
companies and organizations, and 895 submissions from individuals were received on the FDMS Docket. 
Several of the submissions received from companies and organizations were compilations of hundreds of 
form letters signed by different individuals. Approximately 10,000 form letters were received through this 
mechanism as well as one petition with a reported signature count of 16,000 individual stakeholders. The 
written comments on the FDMS Docket generally mirror those received at the public meetings, but also 
included additional concerns.  

The USCG and MARAD issued a notice of availability (NOA) in the Federal Register on December 16 
2014, announcing the availability of the draft EIS for public review (Appendix A). The NOA included 
information on public meetings and informational open houses; requested public comments on the draft 
EIS; and provided information on how the public could submit comments by mail, hand delivery, 
facsimile, or electronic means.13 The closing date of February 10, 2015 for receipt of materials in 
response to the request for comments was extended until March 16, 2015.14 Public comments submitted 
as part of the public comment process were considered during the development of this final EIS and are 
included with individual responses in Appendix Q. 

To facilitate public participation in the EIS process, the USCG and MARAD held public meetings in 
Jamaica, New York on Wednesday, January 7, 2015 and Eatontown, New Jersey on Thursday, January 8, 
2015. Both public meetings were preceded by an informational open house. The public meetings were 
attended by 624 recorded individuals15 (New York: 224, New Jersey: 400). At the Jamaica, New York 
meeting, 87 individuals provided oral comments while 89 individuals provided oral comments at the 
Eatontown, New Jersey meeting. Some of the attendees also provided oral or written comments either in 
                                                      
9 Vol. 78, Federal Register, No. 121, Monday, June 24, 2013, pp 37878-80. 
10 Estimates indicate that attendance was closer to 250 individuals per meeting, accounting for those who did not sign in at the 
registration table. 
11 Vol. 78, Federal Register, No. 131, Tuesday, July 9, 2013, p. 41190 
12 Vol. 78, Federal Register, No. 136, Tuesday, July 16, 2013, P. 42588. 
13 Vol. 79, Federal Register, No. 241, Tuesday, December 16, 2014, pp 74808-10. 
14 Vol. 80, Federal Register, No. 22, Tuesday, February 3, 2015, p. 5883-84. 
15 Estimates indicate that attendance was closer to 450-500 individuals per meeting, accounting for those who did not sign in at 
the registration table. 
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support of or in opposition to the proposed Project. Several of these speakers represented local, regional, 
and/or national organizations. A total of 13 submissions from state and federal agencies, 10 submissions 
from local agencies, 148 submissions from companies and organizations, and 1,722 submissions from 
individuals were received on the FDMS Docket. Several of the submissions received from companies and 
organizations were compilations of hundreds of form letters signed by different individuals. 
Approximately 31,000 form letters were received through this mechanism as well as one petition with a 
reported signature count of 16,000 individual stakeholders. The written comments on the FDMS Docket 
generally mirror those received at the public meetings, but also included additional concerns. 

Description of the Proposed Action 
The Applicant proposes to own, construct, and operate an offshore deepwater port in federal waters of the 
North Atlantic in the BOEM OCS blocks 6708, 6709, and 6758, approximately 16.1 nautical miles off of 
Jones Beach, New York and 27.1 nautical miles from the entrance of New York Harbor. The 
18.8 nautical mile subsea mainline (Mainline) is proposed to connect to the existing Transco LNYBL in 
New York State waters, approximately 2.2 nautical miles southwest of Long Beach, New York and 
13.1 nautical miles east of Sandy Hook, New Jersey. The proposed Port facilities contained in the USCG 
and MARAD license application would consist of: 

• Two subsea submerged turret loading buoys (STL™ Buoys) 
• Two flexible risers 
• Two pipeline end manifolds (PLEMs) 

The proposed offshore pipeline facilities contained in the USCG and MARAD license application would 
consist of: 

• Two 26-inch-diameter pipeline laterals 
• One 18.8 nautical mile, 26-inch-diameter Mainline 

Fabrication of offshore components would require onshore facilities. Liberty is currently reviewing three 
sites as potential locations for a pipe staging and concrete weight coating (CWC) facility. These sites 
include Quonset Point, Rhode Island; Port Coeymans, New York; and Construction & Marine Equipment 
Co., Inc., Elizabeth, New Jersey. The location of the office and warehouse operations would be located 
within the same facility as the pipe staging and CWC facility. The final location for the pipe staging and 
CWC facility as well as a construction base, including offices and a warehouse, and a leased boat slip for 
the support vessel staging area, is still under review. However, a review of all three potential locations for 
the onshore facilities is included in this final EIS for the purposes of complying with NEPA. 

LNGRVs that would call on the proposed Port facilities would be purpose built to call on STL Buoys. 
Liberty anticipates that the LNGRVs would be registered under the Norwegian International Ship 
Register through a long-term agreement with Höegh LNG.  

Construction of the proposed Project is anticipated to take approximately 20 months over two calendar 
years. Off-site fabrication and pre-construction activities would commence in late 2017 and take 
approximately 9 to 12 months. Off-site fabrication and pre-construction would occur overseas and would 
not be under the jurisdiction of general conformity. Onshore construction at the local pipe staging and 
concrete weight coating facility would begin in early 2018 and take approximately four months. 
Installation of the offshore components would begin in early 2018 and would take approximately nine 
months to complete. Construction and installation of the proposed Project would be completed in late 
fourth quarter 2018. The proposed Project would be designed, constructed, and operated in accordance 
with applicable codes and standards and would have an expected operating life of approximately 25 years.  



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

Executive Summary ES-7 

Alternatives 
The DWPA requires the MARAD Administrator to approve, approve with conditions, or deny a 
deepwater port license application. Consistent with NEPA, in determining the provisions of the license, 
the Administrator must also consider alternative means to construct and operate a deepwater port. 
Alternatives for a natural gas deepwater port may extend to matters such as its specific location, methods 
or location of construction, anchor systems, routes for associated pipelines, foundation types, and 
technologies for regasification. Considering alternatives helps to ensure that ultimate decisions 
concerning the license are well-founded and, as required by the DWPA and the nine factors mandated by 
the DWPA, are in the national interest and consistent with national security and other national policy 
goals and objectives.  

Our evaluation of alternatives is presented in the following sections: 

• Deepwater Port Alternatives (Section 2.2.1) 
o Deepwater Port Design Alternatives (Section 2.2.1.1) 
o Deepwater Port Location Alternatives (Section 2.2.1.2) 
o Anchor Alternatives (2.2.1.3) 
o Mainline Alternatives (2.2.1.4) 
o Onshore Pipe Staging and CWC Facility Alternatives (2.2.1.5) 
o LNG Vaporization Technology Alternatives (Section 2.2.1.6) 

• No Action Alternative (Section 2.2.2) 
• Energy Alternatives (Section 2.2.3) 

o Alternative Energy Sources (Section 2.2.3.1) 
o Energy Conservation Alternatives (Section 2.2.3.2) 
o Alternative Gas Supply Systems (Section 2.2.3.3) 

Deepwater Port Design Alternatives: Alternative LNG terminal designs, locations, technologies, and 
operations were evaluated to determine whether they would be reasonable and environmentally preferable 
to the proposed action. This analysis was based on the assumption that, irrespective of design type or 
technologies employed, the LNG terminal would need to be within or near the targeted region if it is to 
meet the purpose of the proposed Project without requiring substantial upgrades to the existing 
infrastructure, which would likely result in equivalent or greater environmental impacts than those 
associated with construction and operation of the proposed Project. Selection criteria mandated that to be 
considered a reasonable alternative, the proposed Port design must satisfy the following selection criteria: 

• meet the Project purpose and need; 
• not violate state and federal standards for protecting environmental resources, as established by 

law and regulation; 
• be feasible from an engineering perspective; and 
• be reliable. 

The designs considered included the (1) gravity-based structure (GBS); (2) platform-based unit;  
(3) HiLoad port design; (4) floating storage and regasification unit (FSRU); (5) STL Buoy system; and 
(6) artificial island.  

The Applicant proposes the STL Buoy system, using LNGRVs that would be purpose built to call on STL 
Buoys. Because this design would meet the proposed Project purpose and need, is a proven technology, 
and meets environmental, engineering feasibility, and reliability criteria, the STL Buoy system is 
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considered to be a reasonable alternative and has been carried forward for detailed analysis in this final 
EIS (see Table 2.2-1). 

GBS terminals and artificial islands have several significant design disadvantages. These facility types 
must be sited in shallower water where nearshore habitats, recreational boating and fishing, and the visual 
landscape would be impacted. Construction of the graving dock facility required to support construction 
of the GBS would result in additional impacts on coastal resources. Also, GBS terminals have relatively 
high capital and construction costs compared to other designs. An artificial island would require the 
filling of up to 100 acres of open ocean. This would also come at a high cost and have a much larger 
impact area than other designs. For these reasons, the GBS and artificial island concepts were not carried 
forward for detailed review. 

A platform-based unit would be likely to have more frequent interruptions of gas supply due to more 
operational limitations during heavy weather conditions. Additionally, the platform-based unit would not 
provide LNG storage facilities unless additional platforms were constructed, resulting in additional 
environmental impacts. Although the proposed Project does not include storage, the availability of two 
buoy systems allows for departure and arrival of two LNGRVs allowing for greater reliability. Therefore, 
the long-term reliability and associated commercial viability of the platform-based unit could fail to meet 
the objectives of the proposed Project. Thus, platform-based units were not carried forward for detailed 
review. 

The HiLoad port design utilizes an open-loop vaporization system that operates below the water line of a 
floating platform. Because the HiLoad port design is a floating unit, its impact on the seafloor is minimal, 
consisting only of a conventional anchoring system. Additionally, the HiLoad anchoring system would 
not require specific seafloor characteristics and qualities. However, HiLoad port design tests under 
varying sea states have shown that depths greater than 350 feet are optimal. Recently, Teekay 
Corporation’s Navion Anglia commenced sea passage to Las Palmas with their HiLoad Dynamic 
Positioning No. 1 docked on its port side. This is currently the only commercially used HiLoad unit to 
date, all other HiLoad uses have been at the testing level. For these reasons, the HiLoad port design was 
not carried forward for detailed review. 

The FSRU is a permanently moored vessel-like barge that can receive, store, and re-gasify LNG for 
delivery into a pipeline. Typically, the FSRU lacks its own propulsion and requires a robust mooring 
system that is able to sustain extreme weather conditions including hurricanes. This robust mooring 
system would result in greater seafloor impacts. Additionally, if damaged during an extreme weather 
event, disruptions in gas delivery would likely occur while the FSRU is repaired. However, the FSRU 
proposed for the Calypso Deep Water Port off the Florida coast proposed a self-propelled FSRU that 
would be moved offshore during extreme weather. A self-propelled FSRU would potentially result in 
greater air and water impacts during propulsion. For these reasons, a permanently moored FSRU design 
was not carried forward for detailed review. 

Deepwater Port Location Alternatives: There are a large number of locations along the East Coast of 
the United States suitable for the siting of an LNG terminal, as evidenced by the two deepwater ports 
already constructed north of the proposed Project and the several proposed and operating onshore LNG 
terminals along the coast. Liberty has identified lower New York and Long Island as their target market. 
Therefore, many of the proposed and constructed LNG terminals would not be feasible alternatives since 
they serve other markets than that proposed by the Applicant.  

In identifying a potential site for a LNG deepwater port terminal, applicable USCG siting guidelines 
(33 CFR 148.720) must be considered. These guidelines indicate that an appropriate site for a deepwater 
port: 

• optimizes location to prevent or minimize detrimental environmental effects; 
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• minimizes the space needed for safe and efficient operation; 
• locates offshore components in areas with stable seafloor characteristics; 
• locates onshore components where stable foundations can be developed; 
• minimizes the potential for interference with its safe operation from existing offshore structures 

and activities; 
• minimizes the danger posed to safe navigation by surrounding water depths and currents; 
• avoids extensive dredging or removal of natural obstacles such as reefs; 
• minimizes the danger to the port, its components, and tankers calling at the port from storms, 

earthquakes, or other natural hazards; 
• maximizes the permitted use of existing work areas, facilities, and access routes; 
• minimizes the environmental impact of temporary work areas, facilities, and access routes; 
• maximizes the distance between the port and its components and critical habitats, including 

commercial and sport fisheries, threatened and endangered species habitats, wetlands, 
floodplains, coastal resources, marine management areas, and essential fish habitats (EFHs); 

• minimizes the displacement of existing and potential mining, oil, or gas production or 
transportation uses; 

• takes advantage of areas already allocated for similar use, without overusing such areas; 
• avoids permanent interference with natural processes or features that are important to natural 

currents and wave patterns; and 
• avoids dredging in areas where sediments contain high levels of heavy metals, biocides, oil or 

other pollutants or hazardous materials, and in areas designated as wet lands or other protected 
coastal resources. 

The evaluation of alternative deepwater port locations used a screening and site selection process that 
considered several factors. The selection included the proposed Port’s proximity to shipping lanes, water 
depth requirements, proximity to target market, and proximity to existing offshore natural gas 
transmission infrastructure. These requirements resulted in four potential alternative sites: 

• Study Area A – adjacent to the New Jersey coastline and immediately west of the outbound 
Barnegat Traffic Lane; 

• Study Area B – located between the Barnegat and the Hudson Canyon Traffic Lanes; 
• Study Area C – located between the Hudson Canyon and Nantucket Traffic Lanes; and 
• Study Area D – passes between the Nantucket inbound traffic lane and the Long Island coastline. 

These four alternative sites were further evaluated based on safety, engineering, environmental, 
socioeconomic, vessel traffic, marine hazards and obstructions, commercial and recreational fishing 
resources, use conflicts, and regulatory concerns. Evaluation of the alternative deepwater port sites using 
these criteria resulted in the determination that Study Area A was not a viable site. Study Area A did not 
meet safety or engineering concerns, as this site did not meet minimum water depth requirements, was 
within 12 nautical miles of the nearest coast, and thus increased socioeconomic and visual impacts, and 
was determined to be a navigation risk due to LNGRVs crossing the outgoing Traffic Separation Scheme 
(TSS) while calling on the proposed Project.  

Of the remaining alternative deepwater port sites, Study Areas B and C do not require LNGRVs to cross 
any TSS, as vessels would likely follow existing inbound traffic lanes to approach the Study Area B  
and C locations, and use outbound traffic lanes during departure. From a safety consideration, Study  
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Area D would require crossing at least one TSS by LNGRVs calling on the proposed Project. Evaluation 
of engineering criteria has determined that minimum depth requirements are satisfied by Study Areas B, 
C, and D, considering bathymetry in both areas ranges well over 100 feet. Further seabed evaluations 
such as geophysical and geotechnical surveys would be required to determine constructability; however, it 
is anticipated that seabed conditions would be similar at Study Areas B, C, and D. Study Areas B, C, and 
D also avoid known marine hazards and obstructions. Study Areas B, C, and D are likely similar in 
regards to impacts on benthic and fisheries resources, which would not likely make one site more 
environmentally preferable to the other. While engineering and seafloor considerations for both sites are 
similar, the distance of Study Areas B and C is greater than 13 nautical miles; therefore, associated 
socioeconomic, visual, use conflicts, commercial and recreational fishing, and environmental impacts are 
likely minimized. However, the associated Mainline route for Study Area B would cross a popular fishing 
ground referred to as the “Mud Hole” and would be immediately adjacent to a designated pilot transfer 
area and a disposal area. Proposed Mainline routes C-1 and C-2 avoid known fishing grounds and 
disposal areas. Based on the above criteria, the Applicant has determined Study Area C to be their 
proposed Port location. 

Anchor Alternatives: Alternative anchor designs were evaluated to determine whether they would be 
reasonable and environmentally preferable to the proposed Project. Seven environmental and technical 
considerations were evaluated in this analysis including: 

• Air emissions; 
• Water use and discharge; 
• Turbidity, sedimentation, and seafloor impacts; 
• Fisheries impacts; 
• Noise impacts;  
• Decommissioning impacts; and 
• General technical considerations. 

Five different anchor designs were considered in the alternatives analysis for the proposed Project. The 
design alternatives included: (1) suction anchors; (2) driven piles; (3) fluke anchors; (4) gravity-based 
anchors; and (5) grouted pile anchors.  
The Applicant proposes the use of a suction anchor system. Should geotechnical conditions prevent this, 
the driven pile system would be considered a viable alternative. For each STL Buoy, eight anchors, one 
for each mooring line, are proposed to moor the systems to the seabed. Final determination of the anchor 
design would be based on the environmental conditions, the vessels to be moored to the STL Buoys and 
deep geotechnical tests within the mooring area. Normally, increased soil strength occurs with depth; 
therefore, the anchors would need the depth to increase their holding capacity. Additional deep 
geotechnical tests would be required to determine the soil condition at the needed depth for the anchors.  

Air emissions and water use and discharge would vary only slightly for each alternative, mostly 
attributable to the number of support vessels required for construction. Installation of suction, pile, or 
fluke anchors would result in lower air emissions and water use and discharge due to the decreased 
number of required ship transits during construction. During installation, all alternatives would have 
short-term turbidity and sedimentation impacts; however these impacts would be limited to the duration 
of installation. It is anticipated that driven piles would have the smallest footprint; therefore, installation 
of driven piles would result in significantly less impact on benthic habitat and fisheries. Installation of a 
gravity-based anchor system would result in the greatest disturbance due to a larger footprint, followed by 
the fluke anchor system, which would result in disturbance due to the necessary pulling of the anchor in 
the seafloor. Gravity-based anchor structures would result in a direct loss of existing fish habitat in a 
significant area, approximately 2,500 square feet (ft2) per anchor structure. However, the gravity-based 
anchor system structures would provide a significant amount of hard substrate at different depth which 
would likely result in an artificial reef sustaining development of new biotic communities that have a 
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potential to support significant marine populations. Such gravity-based anchor reefs would not be 
available to commercial and recreational fishermen so would not result in any direct positive economic 
impact. 

For suction anchor and gravity-based anchors, sound generated by support vessel and barge movements 
and the thrusters of dynamic positioning (DP) vessels would be the dominant source of underwater noise 
during anchor installation activities. An increase in underwater noise would be anticipated with grouted 
pile anchors, mostly attributable to the use of drilling equipment. Noise impacts are expected to be 
greatest for driven piles due to the pulsed sounds of the hammer striking the pile. All noise impacts would 
be limited to the duration of the installation, approximately 16 days. 

During decommissioning, driven pile and grouted pile anchors would be cut below the mudline and 
abandoned in place. There would be a short-term and minor disturbance to surface sediments during this 
activity. Fluke anchors could be similarly abandoned in place with little disturbance to sediments, or 
backed out and recovered, resulting in moderate disturbance to sediments, benthic habitat, and increased 
turbidity. If backed out, the area would recover in a short while and represent pre-construction condition. 
The suction anchor could also be abandoned in place with little disturbance to sediments, or backed out 
and recovered, resulting in moderate disturbance to sediments, benthic habitat, zooplankton, and 
increased turbidity. Backing out the suction anchor, achieved by pumping seawater into the caisson to 
pressurize and raise the anchor, would also result in further entrainment impacts. It is expected that this 
impact would be short-term as the area would recover to pre-construction conditions. For gravity-based 
anchors, it is likely that they would be abandoned in place since it would not be practicable to attempt 
recovery. They would however have been transformed into artificial reef habitat over the proposed 
30-year Project life expectancy. Because all safety exclusion zones would be removed, these artificial 
reefs would be available to the public, including divers and commercial and recreational fishermen. 
Bottom trawling in the proposed Port area would likely still be excluded because of the potential for net 
entanglement. 

Suction anchors are mostly used in clay and fine sediment conditions with few soil stratifications. 
Installation of the suction anchor system is sensitive to water depth. Driven piles are generally used in 
sediment conditions consisting of more non-cohesive soil such as sand, silt, and/or more stratified 
conditions. Driven pile installation is not sensitive to water depth. Fluke anchors can be used in various 
sediment conditions; however, there are limitations due to the actual anchor location and sediment 
holding capacity. Holding capacity is dependent upon the level of tensioning. For the proposed Project, 
tensioning of the anchors up to 700 tonnes would be required. Since the STL mooring anchor requires a 
characteristic holding capacity of 700 tonnes at the anchors for the mooring systems, the gravity-based 
anchor system is not a viable alternative. The size of the structure required to achieve the required holding 
capacity results in the gravity-based anchor being the least favorable alternative. Finally, the grouted pile 
anchor alternative would be similar to the driven pile system except it would require a different 
installation method. Selection of this method would be dependent upon seabed composition with rockier, 
more consolidated soils resulted in the selection of the grouted pile system. 

Mainline Alternatives: Two Mainline routes were analyzed for the proposed Project. Selection of the 
optimal Mainline route depends on consideration of any of the same evaluation criteria that were used for 
evaluation of the Study Areas. Seven environmental and technical considerations were evaluated in this 
analysis including: 

• Engineering; 
• Marine hazards and obstructions;  
• Socioeconomics; 
• Environmental resources; 
• Navigation and vessel traffic; 
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• Commercial and recreational fishing; and 
• Use conflicts. 

Both Mainline routes are from Study Area C, which was determined to be the proposed Port location. 
Mainline routes from Study Area A were eliminated due to inadequate water depth and distance from 
shore, which would have resulted in additional visual impacts. Mainline routes from Study Area B were 
eliminated because these routes would require crossing a popular fishing ground referred to as the “Mud 
Hole” and would be immediately adjacent to a designated pilot transfer area and a disposal area. Mainline 
routes from Study Area D were eliminated because these routes would require crossing at least one TSS 
by LNGRVs calling on the proposed Port, as well as a popular fishing ground known as the “Yankee 
Spot.” Additionally, a Mainline route in Study Area D would be nearly twice as long as Mainline routes 
from Study Area C, which would result in greater seabed impacts, increased turbidity and associated 
water quality impacts. The Mainline route alternatives considered are as follows: 

• Mainline Route C-1 – Head northwest from Study Area C for approximately 16.8 nautical miles 
where it would cross into state waters. From the boundary of state waters, the route would 
continue northwest for approximately 2.1 nautical miles to the intersection with the Transco 
LNYBL; and 

• Mainline Route C-2 – From Study Area C it would follow along the west side of Mainline Route 
C-1 avoiding the Cholera Bank fishing area and then merging back into Maine Route C-1 after 
approximately 15.4 nautical miles. Mainline Route C-2 would then overlap Mainline Route C-1 
until the intersection with the Transco LNYBL. 

Although both alternate routes have positive and negative attributes, none has a fatal flaw that would 
preclude it from being a viable option. As a result, both routes are considered. 

Onshore Pipe Staging and CWC Facility Alternatives: Liberty is currently reviewing three sites for a 
suitable location for a pipe staging and CWC facility: Quonset Point, Rhode Island; Port Coeymans, New 
York; and Construction & Marine Equipment Co., Inc., Elizabeth, New Jersey. Onshore pipe staging and 
CWC facility alternatives were evaluated using the following criteria: 

• 10 to 12 acres of stabilized land for CWC plants and pipe staging including: 
o Five (5) acres for plant footprint; 
o Six (6) acres for pipe laydown and staging; and 
o Raw material storage including sand, cement and iron ore. 

• Stabilized land for ground transport; 
• Rail access to receive pipe; and 
• Water access for loading pipe to barges, including: 

o Minimum requirement of 300 linear feet of water front access; 
o Dock or bulkhead suitable to support an 80 ton crane; and 
o Minimum water depth of 12 to 15 feet at the loading area. 

The Quonset Point site is located in North Kingstown, Rhode Island, approximately 135 miles north of 
the Port of New York and New Jersey. The Quonset Business Park® is “designed to provide prime sites 
for quality industrial development, offices, education, and marine industry, to create new job 
opportunities for Rhode Island workers; and to be sensitive to the built and natural environment” 
(Quonset Development Corporation 2011). The Quonset Point location has access to Narragansett Bay, 
which would accommodate the marine transportation aspect of the construction activities. There has been 
prior FERC approval for use of this location in other, similar construction projects including the 
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Northeast Gateway Deepwater Port Project (USCG Docket Number USCG-2005-22219) and the 
HubLine Pipeline Project (FERC Docket Numbers CP01-5-000 and CPC01-5-001). 

The Port of Coeymans site is located in the town of Coeymans, New York on the west side of the Hudson 
River, approximately 155 miles north of New York Harbor, and consists of six possible locations. Five of 
the locations, located between the Hudson River and Route 115, have been heavily mined, filled and 
graded in connection with the property’s extensive industrial history. The sixth location, located on the 
east side of Route 114, is a large, mostly level field. The Port of Coeymans Marine Terminal is a 400-acre 
marine terminal that offers dock capability for ships up to 750 feet with a draft of 32 feet. The Port of 
Coeymans Marine Terminal offers heavy lift capacity, barge rentals, tug services, specialty lifts, 
stevedoring services, trucking, dredging and dock rehabilitation and is a secure Maritime Security Level 
facility. The Port of Coeymans site has been used for many of the same functions and uses as would be 
required for the proposed Project including a large prefabrication project, the Willis Avenue Bridge, for 
New York City (Port of Coeymans Marine Terminal 2014). 

Construction & Marine Equipment Co., Inc. is located in Elizabeth, New Jersey on the Arthur Kill 
Waterway. The site is comprised of a 10-acre marine terminal with 750 feet of usable bulkhead 
accommodating deep draft barges and ocean going vessels. The facility has 90,000 ft2 of warehousing, 
three rail spurs with two switching locomotives, has access to all major New Jersey highways and a host 
of weight handling and construction support equipment (Construction & Marine Equipment Co., Inc. 
2014). The site has most recently been used by Transco for their pipe and equipment storage for their 
Rockaway Delivery Lateral Project/Northeast Connector Project (Docket Nos. CP13-36-000 and CP-13-
132-000), completed in May, 2015. In the FERC final EIS, FERC found no adverse impacts from 
Transco’s use of the site for pipe staging (FERC 2014). The final EIS further reported that the New Jersey 
Historic Preservation Office (NJHPO) had found that no historic properties would be affected by the use 
of the site as a pipe yard, and additional surveys were not warranted as no ground-disturbing activities or 
alteration of existing facilities were proposed. 

The three proposed onshore pipe staging and CWC facility locations would meet the key size and water 
access requirements and are therefore considered to be viable sites. The Quonset Point and Construction 
& Marine Equipment Co., Inc. facilities have FERC prior approval for the type of use and accessibility 
for the proposed Project. Use of any of the three sites would be consistent with the designated land use 
and planning for the property and adjacent properties. Since all of the onshore construction yard sites are 
located at existing industrial facilities, the following environmental resources would not be impacted: 
biological, cultural and geological resources; recreation and visual; transportation; noise; land and ocean 
use. Liberty is continuing to review these sites for a pipe staging and CWC facility as well as a 
construction base, including offices and a warehouse. 

LNG Vaporization Technology Alternatives: LNG must be vaporized and converted to natural gas. 
Several technologies are commercially available for LNG regasification. For this final EIS, ambient air 
vaporization (AAV), shell-and-tube vaporization (STV), submerged combustion vaporization (SCV), and 
open rack vaporization (ORV) technologies were analyzed. Based on this review, only the STV 
technology was considered reasonable for use on the LNGRVs. Two system alternatives are available for 
this process; open-loop and closed-loop. The primary difference between the two systems is that the 
closed-loop system does not require the intake or discharge of seawater whereas the open-loop system 
uses a once-through system requiring both intake and discharge of seawater during operation. Under the 
open-loop system approach, seawater is pumped through a heat exchanger to warm an intermediate fluid, 
such as propane or a water/glycol mixture. The intermediate fluid is then circulated over a tube bundle 
containing LNG. The heated intermediate fluid vaporizes the LNG and is returned to the seawater heat 
exchanger to be reheated. To prevent marine growth, the use of biocides as anti-fouling agents are 
employed. The open-loop system would use large volumes of seawater, approximately 13,944 to 
27,932 gallons per minute (gpm) as an indirect heat source for LNG vaporization. This intake, and 
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ultimate discharge, could have impacts on marine biota. The intake of seawater could impinge or entrain 
organisms while the discharge of cooled, treated seawater could affect marine life and water quality. In 
addition, the lower seawater temperatures in the Atlantic during the fall and winter could affect the 
efficiency of the open-loop system and require supplemental heating to vaporize the LNG, thereby 
resulting in additional air impacts.  

A closed-loop system would generate slightly more air impacts than an open-loop system, but would not 
have any intake or discharge of seawater. The closed-loop system relies on the combustion of natural gas 
to heat and vaporize the LNG. Closed-loop systems typically burn up to 1.5 percent of the LNG 
throughput and allow for some efficiency in the recovery of boil-off gas (BOG). Though they do have 
additional emissions, particularly nitrogen oxides (NOx), control devices are available to greatly reduce 
those emissions.  

The closed-loop STV system would ultimately result in fewer impacts on marine systems and water 
quality. Though this system could result in greater air emissions, it is likely that the open-loop system 
would result in additional air emissions from supplemental heating required during the colder months, 
often when additional supply would be required for the target market. Therefore, the closed-loop system 
was chosen as the environmentally preferable vaporization process. 

Alternative Energy Sources: 

Non-Renewable Alternative Energy Sources: There are several additional non-renewable sources of 
energy that could be used to meet the lower New York and Long Island market’s energy needs. These 
sources would include coal, oil and nuclear. Fuel oil and coal have a higher output of air pollutants than 
natural gas. In addition, these fuel sources would result in secondary impacts associated with their 
production (coal mining and oil drilling), transportation (oil tankers, rail cars and pipelines) and 
refinement. Nuclear power development is costly and involves a lengthy permitting process that is not 
consistent with the purpose and need identified for the proposed Project. There are currently three 
operating nuclear power plants in the vicinity of the proposed Project; Entergy’s Indian Point Nuclear 
Generating Station, Dominion’s Millstone Nuclear Generating Station, and Exelon’s Oyster Creek 
Nuclear Generating Station. While licenses remain active at these facilities, energy generation from these 
facilities is likely to remain stable. None of these facilities have plans to expand at this time. Regulatory 
requirements, cost considerations, and public concerns make it unlikely that new power plants would be 
sited and developed to serve the target market. Recent developments have also resulted in the increase in 
domestic natural gas; however, the target market does not have sufficient infrastructure to transport this 
additional supply to the end users. Failure to provide additional natural gas to the target market, especially 
during peak periods, could result in price volatility and shortages. Alternative arrangements to obtain 
natural gas would require construction of new LNG import or natural gas pipeline facilities in other 
locations. If such facilities were approved and constructed, each would result in its own set of specific 
impacts. 

Renewable Alternative Energy Sources: In 2012, renewable energy capacity in the state of New York 
comprised approximately 19 percent of New York’s total capacity of 39,000 megawatts. Of the 
19 percent, 15 percent was provided by hydroelectric power, 3 percent was produced by wind, and 
1 percent was produced through other renewable energy sources. Data from the New York Independent 
System Operator indicate that only 3 percent of total capacity for the target market is produced through 
renewable sources (NYISO 2012).  

Several offshore wind facilities have been proposed along the Atlantic Coast including Cape Wind, 
Garden State Offshore Energy, Deepwater Block Island Wind Farm, and Fisherman’s New Jersey. In 
addition to these proposals, the Long Island – New York City Offshore Wind Collaborative has submitted 
a lease application with the BOEM in September 2011. The proposal includes the installation of up to 
194, 3.6 megawatt (MW) wind turbines, yielding a potential 700 MW of wind energy generation. On 
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January 4, 2013, BOEM issued a Request for Interest to assess whether there were other parties interested 
in developing commercial wind facilities in the same area. BOEM determined there is competitive 
interest in the area and initiated the competitive leasing process offshore New York pursuant to 30 CFR 
585.210. On May 28, 2014, BOEM issued a Call for Information and Nominations. BOEM is now 
completing the Area Identification process offshore New York (30 CFR 585.211(b)), which will result in 
a defined “wind energy area” for potential leasing. BOEM anticipates announcing the New York Wind 
Energy Area in early 2016, with the goal of holding a future lease sale for wind power development 
offshore New York in 2017. In July 2014, BOEM issued a Proposed Sale Notice to announce the 
potential sale of 343,833 acres offshore New Jersey for commercial wind energy leasing. BOEM 
published the New Jersey Final Sale Notice on September 25, 2015, and BOEM will offer two leases for 
competitive auction during the New Jersey lease sale on November 9, 2015. The leases include a site 
assessment term of five years and an operations term of 25 years. BOEM issued a commercial wind lease 
to Bluewater Wind Delaware, LLC in 2012 for a lease area of 96,430 acres. The lease provides for a site 
assessment term of 5 years and an operations term of 25 years. In addition to offshore wind facilities, 
New York has approximately 1,348 megawatts (approximately 3 percent of state’s capacity) in land-based 
wind capacity. Wind power, like solar, is intermittent and cannot be scheduled based on demand. 
Therefore, it is possible that during times of peak energy needs, these sources would not be available to 
provide the additional energy required. A pilot commercial license was issued by the FERC for the 
Verdant Power Roosevelt Island Tidal Energy Project in January 2012. While Verdant Power plans to 
expand the capacity in the future, the current technology at this location has not been developed for large-
scale production. Therefore, at this time it cannot meet the short-term energy demands that would be met 
by the proposed Project.  

Energy Conservation Alternatives: Energy conservation measures will likely continue to play an 
increasingly prominent role in offsetting the target market’s increasing energy demand. Several programs 
have increased energy efficiency in the Northeast; including the conversion of residential, commercial, 
and industrial heating and appliance applications from electricity (often produced by coal or oil) and oil to 
natural gas. In addition, the New York State Energy Research and Development Authority offers a wide 
range of programs for residents and businesses to become more energy efficient. While energy 
conservation measures will be important elements in addressing future energy demands for the target 
market, energy conservation will reduce the energy demands of the target market by only a small fraction 
for the foreseeable future. Therefore, energy conservation would not replace the need for the proposed 
Project. 

Alternative Gas Supply Systems: Five existing natural gas pipelines and four existing LNG terminals 
and deepwater ports are currently located within the New York region or along the east coast. Two 
additional LNG import terminals have been approved by the FERC or currently have an application filed 
with the FERC. There are other existing or proposed natural gas pipelines and LNG terminals in other 
parts of North America, including the Mid-Atlantic market. However, these are not considered 
alternatives as their location, in combination with the existing interstate pipeline infrastructure, would not 
provide reasonable access to the lower New York and Long Island market, which is the target market of 
the proposed Project. 

Other LNG Import Terminals: There are currently four operating LNG import terminals and deepwater 
ports along the East Coast, including Everett, Massachusetts; Cove Point, Maryland; Northeast Gateway 
offshore in Massachusetts Bay; and Elba Island Terminal. The Neptune LNG offshore of Gloucester, 
Massachusetts has been granted a five-year suspension of operations by MARAD. One proposed  
LNG terminal, Downeast LNG, Robbinston, Maine, would be constructed along the East Coast. On  
June 25, 2014, Downeast LNG announced it is modifying its proposed natural gas terminal to function as 
both an import and export (bi-directional) facility. FERC authorized Downeast LNG to initiate 
environmental pre-filing actions. None of the terminals are located within the proposed Project’s target 
market. 
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Environmental Consequences and Mitigation 
Implementation of the proposed action or the alternatives would result in a combination of adverse and 
beneficial impacts of varying duration and severity. The following summarizes the environmental 
consequences and mitigation measures identified in this final EIS. 

Water Resources: The Region of Influence (ROI) for impacts on water resources includes the area 
within and directly adjacent to the proposed Port location and Mainline route that could be affected by the 
proposed Project. Construction, operation, and decommissioning of the proposed Project would be highly 
localized and is expected to have no significant impact on the physical oceanography of the New York 
Bight. Any impact that does occur would be minor. Salinity, temperature, dissolved oxygen (DO), 
turbidity, trace elements and other parameters, and human-related discharges were evaluated in this final 
EIS. These characteristics are determined on a case-by-case basis and do not refer to a rigid time period. 
In general, long-term impacts would occur either continually or periodically throughout the life of the 
proposed Project. 

Proposed Action: Water quality impacts during construction would consist primarily of short-term 
increases in turbidity associated with bottom sediment disturbances during proposed Mainline 
lowering/backfilling and during the installation of the STL Buoy systems. Other short-term minor water 
quality impacts would be anticipated in association with routine discharges from the construction vessels 
and the discharge of proposed Mainline hydrostatic test water at the PLEM locations in federal waters. 
Operation of the proposed Port facilities would be expected to result in short-term minor adverse water 
quality impacts resulting from sediment disturbance and turbidity caused by riser pipe movement and 
STL Buoy anchor chain movement, as well as accidental releases of petroleum products, LNG, and/or 
other chemicals. Water quality impacts associated with decommissioning would be similar in nature to 
those associated with the original construction, but the extent of the impacts would be substantially less. 
The recovery of the STL Buoys, PLEMs, flexible risers, and control umbilicals would result in turbidity 
from disturbances on the seafloor; however, turbidity would be limited to the immediate area of the 
activity. Vessels used during decommissioning would have routine vessel discharges and the potential for 
accidental releases, but since the proposed Mainline would be abandoned in-place, the extent of the 
impacts would be over a much smaller area than that associated with the original construction. 
Decommissioning activities would result in short-term and minor impacts on water quality and the 
aquatic environment. 

Alternative Deepwater Port Design: The impacts on sediments from the deepwater port alternatives 
would be more varied. The GBS, the platform-based unit, and the artificial island generally would result 
in a greater disturbance of sediments due to the larger footprint on the sea bottom. The FSRU, HiLoad, 
and the STL Buoy alternatives each would result in a smaller sea bottom footprint and less sediment 
disturbance during construction. However, the HiLoad design requires deeper water depth resulting in the 
need for a longer pipeline with more bottom disturbance. In addition, during operation these alternatives 
could result in increased long-term turbidity due to anchor cable sweep.  

Alternative Anchor Design: During installation, all alternatives of anchoring would have short-term 
turbidity and sedimentation impacts owing to various methods used to set the anchors at or below the sea 
bottom surface. These impacts would only occur throughout the duration of installation. The amount of 
water use and discharge would be mostly dependent upon the specific number of vessels that are needed 
for each alternative. Water use and discharges would likely be less for the fluke and driven pile 
alternatives than the gravity-based anchor installation. The suction anchor method creates its own issue as 
to water “intake and discharge,” as seawater would be pumped out of the caisson in order to create the 
negative pressure needed. Because the seawater would be untreated, negligible impacts on water quality 
would occur. Support vessel impacts on water use and discharge from suction anchors would be no 
different than with fluke and driven pile alternatives.  
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Alternative Deepwater Port Locations and Associated Alternative Mainline Routes: Construction impacts 
on water quality associated with all alternative Project locations would be similar to those described for 
Study Area C, which the Applicant has determined to be their proposed Port location. However, Study 
Area C would require approximately 24 nautical miles less trenching and pipeline installation than an 
alternative port site in Study Area D. This shorter distance would result in a greater than 50 percent 
reduction in sediment disturbance and local turbidity from trenching activities. In addition to reducing the 
total disturbed sediments, the shorter length of installed pipeline would result in a shorter construction 
time and a reduced potential for accidental spills or other releases from vessels during the construction. 
The operational and decommissioning impacts on water quality would be the same as those described for 
Study Area C. 

Vaporization Alternatives: Based on the selection of the proposed Port facilities design, there are two 
alternatives for vaporization of the LNG prior to it entering the proposed Mainline. The alternatives are 
open-loop vaporization and closed-loop vaporization, and neither would have an impact on sediments. 
Open-loop vaporization would require substantial water intake (between 13,944 and 27,932 gpm), the 
potential use of biocides, and the discharge of colder than ambient temperature water. Closed-loop 
vaporization requires no intake or discharge of water near the proposed Port facilities. Therefore, closed-
loop vaporization is the environmentally preferred method. 

Biological Resources: Short-term to long-term, minor to potentially major, adverse impacts would occur 
as a result of construction, operation, and decommissioning of the proposed Project or the alternatives. 
Plankton, fisheries resources, non-threatened and non-endangered marine species, and birds were 
evaluated for this final EIS.  

Proposed Action: Construction of the proposed Project would result in short-term, minor, adverse impacts 
on biological resources from routine discharges, increased vessel traffic, noise, lighting, marine debris, 
bottom sediment disturbance, hydrostatic testing, and inadvertent spills. Short-term, minor to moderate, 
adverse impacts on non-threatened and non-endangered marine mammals during construction would 
result from marine noise from proposed Mainline and STL Buoy installation. Operation of the proposed 
Project would result in short- to long-term, minor to moderate, adverse impacts on biological resources 
from increased vessel traffic, noise, lighting, marine debris, routine discharges, LNG spills, inadvertent 
spills, bottom sediment disturbance, marine facilities and proposed Mainline presence, and seawater 
intake (impingement and entrainment). Decommissioning of the proposed Project would result in short-
term, minor, adverse impacts on biological resources from routine discharges, increased vessel traffic, 
noise, lighting, marine debris, inadvertent spills, and bottom sediment disturbance. Such impacts would 
be similar to those described for construction. Impacts associated with the proposed Project would not be 
expected to degrade commercial, recreational, ecological, or scientific importance of any biological 
resource, nor would it cause any measurable change in population size or distribution for any species in 
the area. 

Alternative Deepwater Port Design: The impacts on biological resources from the deepwater port 
alternatives are varied. The GBS, the platform-based unit, and the artificial island generally would result 
in a greater disturbance of sediments due to the larger footprint on the sea bottom, as well as permanent 
conversion of soft bottom habitats to hard structure. The FSRU, HiLoad, and the STL Buoy alternatives 
each would result in a smaller sea bottom footprint and less sediment disturbance during construction. 
However, the HiLoad design requires deeper water depth resulting in the need for a longer pipeline with 
more bottom disturbance. In addition, during operation these alternatives could result in increased long-
term turbidity due to anchor cable sweep. Impacts on biological resources from increased vessel activity, 
water use, noise and light would likely be similar for all alternative designs. 

Alternative Anchor Design: During installation, all alternatives of anchoring would have short-term 
turbidity and sedimentation impacts owing to various methods used to set the anchors at or below the sea 
bottom surface. It is anticipated that driven piles would have the smallest footprint; however, noise 
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impacts from pile driving would have adverse impacts on non-threatened and non-endangered marine 
mammals. Installation of a gravity-based anchor system would generally result in a greater disturbance of 
the sea bottom and more overall loss of benthic habitat than other types of anchors. The fluke anchor 
system would likely have the next greatest impact due to "setting" the anchor by pulling it into the 
seafloor. The driven pile and grouted pile anchor designs present a relatively smaller seafloor footprint 
and, therefore, would potentially result in significantly less of an effect to benthic habitat. Gravity-based 
anchor structures would result in a direct loss of existing fish habitat in a significant area (each 
approximately 2,500 ft2). Other anchor designs present smaller environmental footprints and, therefore, 
would potentially result in significantly less of an effect to benthic habitat. Suction anchors, by virtue of 
pumping out the water from inside the caisson, would have an impact on the zooplankton within that 
water column, which the other alternatives avoid. On the other hand, gravity-based anchor system 
structures would provide a significant amount of hard substrate at different depths as it protrudes above 
the seafloor. This would likely result in an artificial reef sustaining development of new biotic 
communities that have a potential to support significant marine populations. Such gravity-based anchor 
reefs would be unavailable to commercial and recreational fishermen; therefore, this would not result in 
any direct positive economic impact. 

Alternative Deepwater Port Locations and Associated Alternative Mainline Routes: The selected 
alternative deepwater port locations (Study Areas B and D) would be within the same general vicinity as 
the proposed Port location (Study Area C), and construction, operation, and decommissioning activities 
would be similar for all locations; however Mainline routes to Study Areas B and D would require 
crossing of popular fishing grounds. Additionally, a Mainline route to Study Area D would be nearly 
twice as long as Mainline routes to Study Area C, which would result in greater seabed impacts, increased 
turbidity and associated water quality impacts.  

Vaporization Alternatives: Based on the selection of the proposed Project design, there are two 
alternatives for vaporization of the LNG prior to it entering the proposed Mainline. The alternatives are 
open-loop vaporization and closed-loop vaporization, and neither would have an impact on benthic 
environments. Open-loop vaporization would require substantial water intake (between 13,944 and 
27,932 gpm), the potential use of biocides, and the discharge of colder than ambient temperature water, 
which would adversely impact fisheries resources due to impingement and entrainment. Seawater intake 
would not be required by any of the closed-loop vaporization alternatives; thus, eliminating impacts on 
ichthyoplankton and fisheries that would be caused by an open-loop vaporization system. 

Threatened and Endangered Marine Mammals, Sea Turtles, Fish, and Birds: Short-term to long-
term, minor to moderate, adverse impacts would occur as a result of construction, operation, and 
decommissioning of the proposed Project or the alternatives; however, negligible on Endangered Species 
Act (ESA)-listed species would be expected to occur with associated onshore facilities. Threatened and 
endangered marine mammals, sea turtles, fish, and birds were evaluated for this final EIS. Impacts from 
construction, operation, and decommissioning of the proposed Project may affect, but not likely to 
adversely affect, ESA-listed marine species. 

Proposed Action: Construction of the proposed Project would result in short-term, minor, adverse impacts 
on threatened and endangered marine species from routine discharges, increased vessel traffic, noise, 
lighting, marine debris, bottom sediment disturbance, entanglement, and inadvertent spills. Short-term, 
moderate, adverse impacts on threatened and endangered marine mammals and sea turtles during 
construction would result from marine noise from proposed Mainline and STL Buoy installation. These 
impacts resulting from construction of the proposed Project may affect, but not likely to adversely affect, 
ESA-listed marine species. Operation of the proposed Project would result in short- to long-term, minor 
to moderate, adverse impacts on threatened and endangered marine species from increased vessel traffic, 
noise, lighting, marine debris, routine discharges, LNG spills, inadvertent spills, bottom sediment 
disturbance, and proposed Project facilities and Mainline presence. Although a permanent impact on 
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approximately 3.2 acres of seafloor would be expected in the area of the proposed Port facilities due to 
buoy placement, impacts beyond the permanent footprint of the proposed Project would be anticipated to 
be short-term and minor. These impacts resulting from operation of the proposed Project may affect, but 
not likely to adversely affect ESA-listed marine species. Short-term, minor, adverse impacts on threatened 
and endangered marine species during decommissioning would result from routine discharges, increased 
vessel traffic, noise, lighting, marine debris, inadvertent spills, and bottom sediment disturbance. Such 
impacts would be similar to those described for construction and may affect, but not likely to adversely 
affect, ESA-listed marine species. 

Alternative Deepwater Port Design: The impacts on ESA-listed marine mammals, sea turtles, fish, and 
birds from the deepwater port alternatives would be varied. The GBS, the platform-based unit, and the 
artificial island generally would result in a greater disturbance of sediments due to the larger footprint on 
the sea bottom, as well as permanent conversion of soft bottom habitats to hard structure. The FSRU, 
HiLoad, and the STL Buoy alternatives each would result in a smaller sea bottom footprint and less 
sediment disturbance during construction. However, the HiLoad design requires deeper water depth 
resulting in the need for a longer pipeline with more bottom disturbance and the potential for increased 
duration of construction vessel activity. In addition, during operation these alternatives could result in 
increased long-term turbidity due to anchor cable sweep. Impacts on threatened and endangered species 
from increased vessel activity, water use, noise and light would likely be similar for all alternative 
designs. 

Alternative Anchor Design: During installation, all alternatives of anchoring would have short-term 
turbidity and sedimentation impacts owing to various methods used to set the anchors at or below the sea 
bottom surface. It is anticipated that driven piles would have the smallest footprint; however, noise 
impacts from pile driving would have adverse impacts on threatened and endangered marine mammals 
and sea turtles. Installation of a gravity-based anchor system would generally result in a greater 
disturbance of the sea bottom and more overall loss of benthic habitat than other types of anchors. The 
fluke anchor system would likely have the next greatest impact due to "setting" the anchor by pulling it 
into the seafloor. The driven pile and grouted pile anchor designs present a relatively smaller seafloor 
footprint and, therefore, would potentially result in significantly less of an effect to benthic habitat. 
Gravity-based anchor structures would result in a direct loss of existing fish habitat in a significant area 
(each approximately 2,500 ft2). Other anchor designs present smaller environmental footprints and, 
therefore, would potentially result in significantly less of an effect to benthic habitat. Suction anchors, by 
virtue of pumping out the water from inside the caisson, would have an impact on the zooplankton within 
that water column, which the other alternatives avoid. On the other hand, gravity-based anchor system 
structures would provide a significant amount of hard substrate at different depths as it protrudes above 
the seafloor. This would likely result in an artificial reef sustaining development of new biotic 
communities that have a potential to support significant marine populations. Such gravity-based anchor 
reefs would be unavailable to commercial and recreational fishermen; therefore, this would not result in 
any direct positive economic impact. 

Alternative Deepwater Port Locations and Associated Alternative Mainline Routes: The selected 
alternative deepwater port locations would be within the same general vicinity as the proposed Project 
location, and construction, operation, and decommissioning activities would be similar for all locations. 
As such, impacts on threatened and endangered marine mammals, sea turtles, fish and birds at the 
alternative deepwater port locations would be similar to those evaluated for the proposed Project location. 

Vaporization Alternatives: Based on the selection of the proposed Project design, there are two 
alternatives for vaporization of the LNG prior to it entering the proposed Mainline. The alternatives are 
open-loop vaporization and closed-loop vaporization, and neither would have an impact on benthic 
environments. Open-loop vaporization would require substantial water intake (between 13,944 and 
27,932 gpm), the potential use of biocides, and the discharge of colder than ambient temperature water 
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which would adversely impact local prey resources due to impingement and entrainment. Seawater intake 
would not be required by the any of the closed-loop vaporization alternatives; thus, eliminating impacts 
on prey species that would be caused by an open-loop vaporization system. 

Essential Fish Habitat: Direct impacts within the footprint of the ROI, ranging from short- to long-term, 
would occur as a result of the proposed Project construction, operation, and decommissioning or the 
alternatives. The context, intensity, and duration of potential direct, indirect and cumulative impacts of the 
proposed Project on the relevant life history stages of EFH-designated species, their habitats, and their 
prey species that may occur in the ROI were evaluated for this final EIS. 

Proposed Action: Construction, operation, and decommissioning of the proposed Project would have no 
significant impact on a number of designated EFH species. However, direct, short-term impacts from 
these activities are expected via displacement from the water column and benthic environment to 
designated EFH species, as well as indirect, short-term impacts due to loss of prey. In addition, direct and 
long-term to permanent impacts from construction, operation, and decommissioning may affect the EFH 
of two benthic species, the Atlantic surfclam and ocean quahog. Construction, operation, and 
decommissioning of the proposed Project would impact EFH within the ROI, although the vast majority 
of the EFH would experience recovery due to natural processes. Impact that does occur is expected to be 
contained within less than 250 acres within the footprint of the proposed Project ranging from short-term 
to permanent. However, since the ROI represents only a very small portion of this type of available 
offshore benthic and water column EFH in the New York Bight, only a commensurately small portion of 
available EFH would be potentially exposed to adverse impacts.  

Alternative Deepwater Port Design: The impacts on EFH from the deepwater port alternatives would be 
varied. The GBS, the platform-based unit, and the artificial island generally would result in a greater 
impact on EFH due to the larger footprint on the sea bottom, as well as permanent conversion of soft 
bottom habitats to hard structure. The FSRU, HiLoad, and the STL Buoy alternatives each would result in 
a smaller sea bottom footprint and less EFH disturbance during construction. However, the HiLoad 
design requires deeper water depth resulting in the need for a longer pipeline with more bottom 
disturbance.  

Alternative Anchor Design: During installation, all alternatives of anchoring would have short-term 
turbidity and sedimentation impacts owing to various methods used to set the anchors at or below the sea 
bottom surface. It is anticipated that driven piles would have the smallest footprint. Installation of a 
gravity-based anchor system would generally result in a greater disturbance of the sea bottom and more 
overall loss of benthic habitat than other types of anchors. The fluke anchor system would likely have the 
next greatest impact due to "setting" the anchor by pulling it into the seafloor. The driven pile and grouted 
pile anchor designs present a relatively smaller seafloor footprint and, therefore, would potentially result 
in significantly less of an effect to benthic habitat. Gravity-based anchor structures would result in a direct 
loss of existing fish habitat in a significant area (each approximately 2,500 ft2). Other anchor designs 
present smaller environmental footprints and, therefore, would potentially result in significantly less of an 
effect to benthic habitat. Suction anchors, by virtue of pumping out the water from inside the caisson, 
would have an impact on the zooplankton within that water column, which the other alternatives avoid. 
On the other hand, gravity-based anchor system structures would provide a significant amount of hard 
substrate at different depths as it protrudes above the seafloor. This would likely result in an artificial reef 
sustaining development of new biotic communities that have a potential to support significant marine 
populations. Such gravity-based anchor reefs would be unavailable to commercial and recreational 
fishermen; therefore, this would not result in any direct positive economic impact. 

Alternative Deepwater Port Locations and Associated Alternative Interconnect Pipeline Routes: The 
selected alternative deepwater port locations would be within the same general vicinity as the proposed 
Project location, and construction, operation, and decommissioning activities would be similar for all 
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locations. As such, impacts on EFH at the alternative deepwater port locations would be similar to those 
evaluated for the proposed Project location.  

Vaporization Alternatives: Based on the selection of the proposed Project design, there are two 
alternatives for vaporization of the LNG prior to it entering the proposed Mainline system. The 
alternatives are open-loop vaporization and closed-loop vaporization, and neither would have an impact 
on EFH. Open-loop vaporization would require substantial water intake (between 13,944 and 
27,932 gpm), the potential use of biocides, and the discharge of colder than ambient temperature water, 
which would adversely impact EFH-designated species due to impingement and entrainment. Seawater 
intake would not be required by any of the closed-loop vaporization alternatives; thus, eliminating 
impacts on EFH-designated species that would be caused by an open-loop vaporization system. 

Geological Resources: Geological resources generally would not be affected by the proposed Project. 
Some short-term disturbance of seafloor sediments would be expected during construction and 
decommissioning, and long-term disturbance during operations. Regional and local geology, topography, 
and mineral resources were evaluated for this final EIS. This evaluation does not address soil resources, 
because soil resources are located only onshore and no new development of onshore facilities has been 
proposed. 

Proposed Action: Construction, operation, and decommissioning of the proposed Project would not be 
expected to significantly impact any mineral or paleontological resources, increase the risk associated 
with any geological hazards (landslides, seismicity, and liquefaction). Construction activities would affect 
up to 250 acres on the seafloor. The bottom sediment disturbance from the placement of the proposed 
Project components would result in adverse negligible, short-term impacts on bathymetry and sediments 
in the proposed Project area. Operation of the proposed Project would result in minor, long-term impacts 
on bathymetry and sediments in the ROI from anchor chains sweeping the seafloor during raising and 
lowering of the STL Buoys. The Applicant would conduct geotechnical borehole sampling and testing 
prior to construction in order to verify the sediment conditions and ensure that no potential hazards would 
be located at an anchor location or would alter the performance of an anchor. Decommissioning of the 
proposed Project would result in impacts on bathymetry and sediments that would be similar to those 
described for construction 

Alternative Deepwater Port Design: The impacts on geologic resources from the deepwater port 
alternatives are varied. The GBS, the platform-based unit, and the artificial island generally would result 
in a greater disturbance of sediments due to the larger footprint on the sea bottom. The FSRU, HiLoad, 
and the STL Buoy alternatives each would result in a smaller sea bottom footprint and less sediment 
disturbance during construction. However, during operation these alternatives could result in increased 
long-term impacts on bottom sediment due to anchor cable sweep. 

Alternative Anchor Design: It is anticipated that driven piles would have the smallest footprint. 
Installation of a gravity-based anchor system would generally result in a greater disturbance of the sea 
bottom and more overall loss of benthic habitat than other types of anchors. The fluke anchor system 
would likely have the next greatest impact due to "setting" the anchor by pulling it into the seafloor. The 
driven pile and grouted pile anchor designs present a relatively smaller seafloor footprint and, therefore, 
would potentially result in significantly less of an effect to benthic habitat. These minor short-term 
impacts would only occur throughout the duration of installation, and the risk of these potential impacts 
must also be balanced against the effectiveness and reliability of the anchoring system. 

Alternative Deepwater Port Locations and Associated Alternative Mainline Routes: The selected 
alternative Project designs and Mainline route locations are within the same general vicinity as the 
proposed Port location, and construction, operation, and decommissioning activities would be similar for 
all locations. 
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Vaporization Alternatives: Based on the selection of the proposed Project design, there are two 
alternatives for vaporization of the LNG prior to it entering the proposed Mainline system. The 
alternatives are open-loop vaporization and closed-loop vaporization, and neither would have an impact 
on geological resources.  

Cultural Resources: There would be potential to impact submerged cultural resources in the New York 
Bight as a result of the proposed Project. The area of potential effect (APE) for archaeology includes all 
marine locations that would undergo disturbance due to construction, operation, and decommissioning of 
the proposed Project. Archeological survey reports for the proposed Project and the alternatives have been 
reviewed by MARAD, New York State Historic Preservation Office (NYSHPO), and NJHPO. Magnetic 
anomalies, side-scan sonar targets, and subbottom profiler images have been identified that reveal the 
locations of both submerged cultural resources and areas with high potential to contain submerged 
cultural resources. If the areas of these target locations cannot be avoided by the proposed Project, then 
additional assessment would be required to determine if these are cultural resources that meet the criteria 
to be eligible to the National Register of Historic Places (NRHP). 

Proposed Action: Construction of the proposed Project has the potential to impact submerged cultural 
resources in the APE; however, studies completed within the proposed Port facilities and in state waters 
concluded that there are not likely to be any potentially significant cultural resources in these areas. 
Additional analysis is required to determine the significance of potential cultural resources identified 
during review of remote sensing data collected within the portion of the APE in federal waters. Operation 
of the proposed Project would have no direct or indirect impacts on cultural resources since no new areas 
of seafloor would be impacted by operational activities. Decommissioning of the proposed Project would 
not be expected to result in impacts on submerged cultural resources provided that anchor handling plans 
and avoidance plans are implemented to avoid all high probability targets, shipwrecks, and paleochannels. 

Alternative Deepwater Port Design: The probability for encountering known cultural resources from the 
alternative deepwater port designs would be similar to that predicted for the proposed Project's design 
since they would be in the same location. No known cultural resources, including historic shipwrecks, 
have been identified. 

Alternative Anchor Design: It is anticipated that driven piles would have the smallest footprint. 
Installation of a gravity-based anchor system would generally result in a greater disturbance of the sea 
bottom and more overall loss of benthic habitat than other types of anchors, which could impact cultural 
resources. The fluke anchor system would likely have the next greatest impact due to "setting" the anchor 
by pulling it into the seafloor. The driven pile designs present a relatively smaller seafloor footprint and, 
therefore, would potentially result in significantly less of an effect to cultural resources. These impacts 
would only occur throughout the duration of installation, and the risk of these potential impacts must also 
be balanced against the effectiveness and reliability of the anchoring system. 

Alternative Deepwater Port Locations and Associated Alternative Mainline Routes: Analyses and review 
of side-scan imagery and magnetometer data indicated one target that may represent a significant 
submerged cultural resource within the APE for Mainline Route C-1 (RCG&A 2012b). If avoidance is 
not possible, further investigations should be designed and implemented in consultation with MARAD, 
NYSHPO, and BOEM to determine if the target represents a cultural resource that may be eligible to the 
NRHP. If the resource that may be affected by the proposed Project proves to be eligible to the NRHP, an 
appropriate treatment plan should be developed and implemented prior to construction. 

Analyses and review of magnetometer data indicated a single target that may represent a significant 
submerged cultural resource within the APE for Mainline Route C-2 (RCG&A 2012b). No side-scan 
sonar or subbottom profiler contacts were recorded that could be associated with this one magnetic 
anomaly. The amplitude and duration of this anomaly suggest that it might represent a buried cultural 
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resource (RCG&A 2012b). If the proposed Project would not avoid this target, then further investigations 
should be designed and implemented in consultation with MARAD, NYSHPO, NJHPO, and BOEM. 

Vaporization Alternatives: Based on the selection of the proposed Project design, there are two 
alternatives for vaporization of the LNG prior to it entering the proposed Mainline system. The 
alternatives are open-loop vaporization and closed-loop vaporization, and neither would have an impact 
on cultural resources.  

Ocean Use, Land Use, Recreation, and Visual Resources: A combination of short- and long-term, 
minor, adverse impacts on ocean use, land use, recreation, and visual resources would be expected during 
construction, operation, and decommissioning of the proposed Project or the alternatives. The high 
population and population density of the region result in more intensive use of the surrounding open 
waters for commerce and recreation, additional development pressure on open and underutilized land, and 
a stronger focus on protecting recreational and visual resources. 

Proposed Action: Construction of the proposed Project would result in short-term and minor impacts on 
ocean uses, recreation, and visual resources. Construction of the proposed Project would have no 
significant impact on land uses as the proposed onshore sites have a history of extensive industrial use. 
Operation of the proposed Project would result in minor impacts due to enforcement of the Safety Zone, 
No Anchoring Areas (NAAs), and Area to be Avoided (ATBA). However, oceangoing and commercial 
vessels are common in the open waters of the New York Bight and local mariners and residents in coastal 
communities are accustomed to their presence. Decommissioning of the proposed Project would result in 
similar impacts on ocean uses those expected during construction; however, impacts would be of a lesser 
extent in both duration and significance.  

Alternative Deepwater Port Design: Impacts from the alternative deepwater port designs on ocean use, 
land use, recreation, and visual resources would be similar to that predicted for the proposed Project 
design since they would be in the same location. Adverse impacts on commercial and recreational fishing 
with the alternative deepwater port designs would differ slightly in comparison with the proposed Project 
because of the smaller area required for the Safety Zone, NAAs , and ATBA, but the differences are not 
likely to be perceptible. Impacts on visual resources would likely be greater for the GBS, the platform-
based unit, the artificial island, and the FSRU due to their inherently larger surface expressions. 

Alternative Anchor Design: Since all vessel activities unrelated to the proposed Port would be prohibited 
within the Safety Zone, impacts on ocean uses would not be materially different between proposed 
anchoring alternatives. Installation of the gravity-based anchor would result in greater impacts on ocean 
uses, recreation, and visual resources due to the increased number of required vessel transits during 
construction. 

Alternative Deepwater Port Locations and Associated Alternative Mainline Routes: Evaluation of the 
alternative deepwater port sites resulted in the determination that Study Area A was not a viable site. Area 
A did not meet safety or engineering concerns, as this site did not meet minimum water depth 
requirements, was within 12 nautical miles of the nearest coast, and thus increased socioeconomic and 
visual impacts, and was determined to be a navigation risk due to LNGRVs crossing the outgoing TSS 
while calling on the proposed Port. 

Of the remaining alternative deepwater port sites, Study Areas B and C do not require LNGRVs to cross 
any TSS, as vessels would likely follow existing inbound traffic lanes to approach the Study Area B and 
C locations, and use outbound traffic lanes during departure. From a safety consideration, Study Area D 
would require crossing at least one TSS by LNGRVs calling on the proposed Port. Evaluation of 
engineering criteria has determined that minimum depth requirements are satisfied by Study Areas B, C, 
and D, considering bathymetry in both areas ranges well over 100 feet. Further seabed evaluations such as 
geophysical and geotechnical surveys would be required to determine constructability; however, it is 
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anticipated that seabed conditions would be similar at Study Areas B, C, and D. Both sites also avoid 
known marine hazards and obstructions. While engineering and seafloor considerations for both sites are 
similar, the distance of Study Areas B and C from the shore is greater than 13 nautical miles; therefore, 
associated socioeconomic, visual, use conflicts, commercial and recreational fishing, and environmental 
impacts are likely minimized. However, the associated Mainline route for Study Area B would cross a 
popular fishing ground referred to as the “Mud Hole” and would be immediately adjacent to a designated 
pilot transfer area and a disposal area. Proposed Mainline routes C-1 and C-2, discussed in 
Section 2.2.1.4, avoid known fishing grounds and disposal areas. Based on the above criteria, the 
Applicant has determined Study Area C to be their proposed Port location. 

Mainline routes were not considered for Study Area A, as this site was eliminated from consideration as 
the site did not meet minimum water depth requirements. Mainline routes from Study Area B would cross 
a popular fishing ground referred to as the “Mud Hole” and would be immediately adjacent to a 
designated pilot transfer area and a disposal area. Mainline routes from Study Area D would be nearly 
twice as long as Mainline routes from Study Area C, which would result in greater seabed impacts, 
increased turbidity and associated water quality impacts. Therefore, Mainline routes from Study Areas B 
and D were eliminated from consideration. Mainline Route C-2 would have similar impacts as the 
Mainline Route C-1 because it also crosses the Nantucket to Ambrose/Ambrose to Nantucket Traffic 
Lanes and the separation zone. Crossing of the traffic lane would result in short-term impacts during 
construction of the proposed Project from increased vessel traffic within the TSS, but not significantly 
over the current number of vessels operating in the New York Bight. The proposed Mainline would not 
have impacts on visual resources during operation. 

Vaporization Alternatives: Based on the selection of the proposed Project design, there are two 
alternatives for vaporization of the LNG prior to it entering the proposed Mainline system. The 
alternatives are open-loop vaporization and closed-loop vaporization, and neither would have an impact 
on benthic environments. Open-loop vaporization would require substantial water intake (between 13,944 
and 27,932 gpm), the potential use of biocides, and the discharge of colder than ambient temperature 
water which would adversely impact recreational and commercial fisheries resources due to impingement 
and entrainment. Seawater intake would not be required by any of the closed-loop vaporization 
alternatives; thus, eliminating impacts on recreational and commercial fisheries that would be caused by 
an open-loop vaporization system. The remaining recreational and visual issues would result in similar 
impacts as the proposed action. 

Socioeconomics: A combination of short- and long-term, negligible, minor to moderate, beneficial and 
adverse impacts on socioeconomics would be expected during construction, operation, and 
decommissioning of the proposed Project or the alternatives. Beneficial impacts would be attributed to 
economic stimulus from onshore fabrication sites, support vessel contracts, and shore-based contracts. 
Adverse impacts would potentially result from the loss of fishing grounds due to the proposed Project’s 
presence or the alternatives and their established Safety Zone, NAAs, and ATBA. Commercial and 
recreational fisheries, marine-based tourism and recreation, marine commerce and shipping, and OCS 
resources were evaluated for this final EIS. 

Proposed Action: Construction of the proposed Project would result in short-term, adverse, and reversible 
impacts on offshore economic conditions due to the establishment of the Safety Zone and adverse impacts 
on fisheries; however, impacts on onshore economic conditions would be short-term, moderate, and 
beneficial. Operation of the proposed Project would result in negligible, long-term, adverse impacts on 
offshore economic conditions; however, impacts on onshore economic conditions would be long-term, 
minor and beneficial. Decommissioning of the proposed Project would produce similar disturbance 
impacts as previously described for construction activities with adverse impacts on offshore economics 
conditions and beneficial impacts on onshore economic conditions. 
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Alternative Deepwater Port Design: Impacts from the alternative deepwater port designs on 
socioeconomics would be similar to that predicted for the proposed Project's design since they would be 
in the same general vicinity. Adverse impacts on commercial and recreational fishing would be similar for 
the GBS, the platform-based unit, HiLoad, and FSRU when compared with the proposed Project, 
considering the Safety Zone, NAA, and ATBA would each likely be similar in acreage. The artificial 
island design would inherently require a larger area and would also likely require longer construction 
duration and manpower during installation than the other alternatives.  

Alternative Anchor Design: It is anticipated that driven piles would have the smallest footprint of the 
alternative anchor designs considered in this final EIS. Installation of a gravity-based anchor system 
would generally result in a greater disturbance of the sea bottom and more overall loss of benthic habitat 
than other types of anchors, which could impact commercial fisheries. The fluke anchor system would 
likely have the next greatest impact due to "setting" the anchor by pulling it into the seafloor. The driven 
pile and grouted pile anchor designs present a relatively smaller seafloor footprint and, therefore, would 
potentially result in significantly less of an effect to commercial fisheries. These impacts would only 
occur throughout the duration of installation and the risk of these potential impacts must also be balanced 
against the effectiveness and reliability of the anchoring system. 

Alternative Deepwater Port Locations and Associated Alternative Mainline Routes: The alternative 
Project locations would have similar impacts on socioeconomics as the proposed Project location. 
Alternative Project locations in Study Areas B and D would have greater direct impacts on economic 
resources such as fishing and tourism due to proximity to known fishing grounds (Study Areas B and D) 
and the coast (Study Area D). The alternative Project location in Study Area D is located approximately 
12.2 nautical miles from the coastline of Long Island, while the proposed Project location is 16.1 nautical 
miles from the coastline. By locating the visible components of the proposed Project at the alternative 
port location, the proposed Project would have greater impacts on visual resources and therefore indirect 
impacts on socioeconomics.  

Mainline Route C-2 would have similar impacts as Mainline Route C-1 because it also crosses the 
Nantucket to Ambrose/Ambrose to Nantucket Traffic Lanes and the separation zone. Crossing of the 
traffic lane would result in short-term impacts during construction of the proposed Project from increased 
vessel traffic within the TSS, but not significantly over the current number of vessels operating in the 
New York Bight. Mainline routes C-1 and C-2 would not have impacts on socioeconomics during 
operation. 

Closed-Loop Vaporization Alternatives: Based on the selection of the proposed Project design, there are 
two alternatives for vaporization of the LNG prior to it entering the proposed Mainline system. The 
alternatives are open-loop vaporization and closed-loop vaporization, and neither would have an impact 
on socioeconomics. Open-loop vaporization would require substantial water intake (between 13,944 and 
27,932 gpm), the potential use of biocides, and the discharge of colder than ambient temperature water 
which would adversely impact recreational and commercial fisheries resources due to impingement and 
entrainment. Seawater intake would not be required by any of the closed-loop vaporization alternatives; 
thus, eliminating impacts on recreational and commercial fisheries that would be caused by an open-loop 
vaporization system. The remaining recreational and visual issues would result in similar impacts as the 
proposed Project. 

Transportation: The New York and New Jersey region has the greatest population of any region in the 
United States and has the regional transportation network to support its transit needs. The region is also 
home to the Port of New York and New Jersey, which is the largest port on the East Coast and the third 
largest port in the United States. The proposed Project’s use of the regional transportation network and 
the open waters in the apex of the New York Bight near the Port of New York and New Jersey has been 
evaluated against the current use of these networks and areas.  
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Proposed Action: Construction and decommissioning of the proposed Project would result in minor short-
term disturbances to both the regional transportation network and navigation through the open waters off 
the coasts of New York and New Jersey. Potential impacts on onshore transportation would be 
concentrated to material delivery and workforce trips during construction and, to a lesser degree, 
decommissioning. No construction of new onshore facilities, or significant expansion or modification of 
existing facilities, would be needed to support proposed Port operations. The use of existing facilities with 
comparable uses would mitigate onshore transportation impacts during construction, operation, and 
decommissioning. Impacts during operation of the proposed Project would be minor and negligible due to 
the offshore nature of the proposed Project and associated operational activities.  

Alternative Deepwater Port Design: Small increases in construction and support vessel traffic would be 
expected with the alternative deepwater port designs, particularly with construction of the artificial island. 
During decommissioning, there would be a slight increase in both the number of decommissioning 
vessels and their duration in the area compared to the proposed action. Impacts on marine transportation 
from the alternative deepwater port designs would be short-term, negligible, and adverse for construction 
and decommissioning, and long-term, negligible to minor, and adverse for operations. Despite the small 
differences in potential impacts, the magnitude and temporal aspect would not differ when comparing the 
alternative deepwater port designs with the proposed action. 

Alternative Anchor Design: Since all vessel activities unrelated to the proposed Port would be prohibited 
within the Safety Zone, impacts on ocean uses would not be materially different between proposed 
anchoring alternatives. Installation of the gravity-based anchor would result in greater impacts on 
transportation due to the increased number of required vessel transits during construction. 

Alternative Deepwater Port Locations and Associated Alternative Mainline Routes: Proposed onshore 
fabrication facilities associated with the proposed Project are minimal and limited to construction-related 
activities. The Applicant has not finalized the locations of the onshore proposed Project facilities; 
however, three potential locations for the pipe staging and CWC facility have been identified within 
existing industrial areas: Quonset Point, Rhode Island; Port of Coeymans, New York; and Construction & 
Marine Equipment Co., Inc., Elizabeth, New Jersey. No significant modifications (e.g., facility expansion 
that would disturb previously undisturbed areas, wetland fill, river dredging, etc.) of these site are 
anticipated to accommodate the proposed Project. Upgrades such as site reinforcement or foundations 
may be required, but these site modifications would occur on previously disturbed areas. Because all of 
the onshore fabrication sites are located at existing industrial facilities, transportation resources would not 
be impacted. 

The proposed and alternative Project locations would have similar impacts on commercial and 
recreational boating, commercial shipping, and existing traffic lanes and navigation. Neither alternative is 
located in a traffic lane or a location that directly impacts offshore navigation. 

Mainline Route C-2 would have similar impacts as Mainline Route C-1 because it also crosses the 
Nantucket to Ambrose/Ambrose to Nantucket Traffic Lanes and the separation zone. Crossing of the 
traffic lane would result in short-term and minor impacts during construction of the proposed Project from 
increased vessel traffic within the TSS, but not significantly over the current number of vessels operating 
in the New York Bight.  

Vaporization Alternatives: Based on the selection of the proposed Port facilities design, there are two 
alternatives for vaporization of the LNG prior to it entering the proposed Mainline system. The 
alternatives are open-loop vaporization and closed-loop vaporization, and neither would have an impact 
on transportation. 
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Air Quality: A combination of short- and long-term predominantly insignificant adverse impacts on air 
quality would be expected during construction, operation, and decommissioning of the proposed Project 
or the alternatives. 

Proposed Action: Short-term, negligible, adverse impacts on air quality during construction would result 
from air emissions of NOx, volatile organic compounds (VOCs), carbon monoxide (CO), sulfur dioxide 
(SO2), particulate matter with an aerodynamic diameter less than or equal to 10 microns (PM10), 
particulate matter with an aerodynamic diameter less than or equal to 2.5 microns (PM2.5) and carbon 
dioxide equivalent emissions (CO2e) from the operation of construction vessels and ancillary equipment 
on the vessels associated with construction activities. Long-term insignificant adverse impacts on air 
quality during operation would result from air emissions of NOx, VOC, CO, SO2, PM10, PM2.5, and CO2e 
from the operation of the LNGRVs and offshore support vessels, and ancillary equipment associated with 
operation activities. Short-term, negligible, adverse impacts on air quality during decommissioning would 
result from air emissions of NOx, VOC, CO, SO2, PM10, PM2.5, and CO2e from the operation of support 
vessels and ancillary equipment associated with decommissioning activities. 

Several air quality dispersion models were used to predict ambient impacts from operation of the 
proposed Project. To assess nearby maximum impacts offshore, AERMOD was used to predict near field 
impacts (within 20 kilometers of the two STL Buoys) and to evaluate various operating loads of the 
boilers and engines. Since the proposed Project is located more than 13 nautical miles from shore, all 
AERMOD receptors were overwater. The Offshore and Coastal Dispersion (OCD) model was used to 
predict impacts at overwater and coastline receptors. The OCD model accounts for the thermal internal 
boundary layer that develops at the coastline, which impacts dispersion. An additional model, INPUFF, 
was used to model vessel emissions while in motion. This included the support vessel at Port and the 
LNGRVs in transit. This modeling of cumulative impacts was performed for all vessels associated with 
the proposed Project including the support vessel while patrolling as well as all LNGRV emissions, 
including those attributable to regasification, hoteling, and dynamic positioning, for comparison to the 
National Ambient Air Quality Standards (NAAQS)/New York Ambient Air Quality Standards (AAQS). 

AERMOD-predicted impacts are greater than OCD-predicted impacts. Shoreline receptor impacts are less 
than overwater receptor impacts. With regard to Class I (pristine) area impacts, the proposed Project is not 
a relatively large source or located within 100 kilometers of a designated Class I area (National Park or 
Wilderness Area). Per the Federal Land Manager (FLM) guidance, a screening procedure was used to 
demonstrate that the proposed Project would not adversely affect the closest pristine area, the Brigantine 
Class I area. 

Proposed Project decommissioning would result in comparable emissions to those described for the 
construction process. 

Alternative Deepwater Port Design: Other port alternatives offer no benefit to air quality as mobile 
source emissions would be greater than the proposed Project due to the ship maneuvers and tugs that 
would be required during operations for these alternatives.  

Alternative Anchor Design: Since all vessel activities unrelated to the proposed Port would be prohibited 
within the Safety Zone, impacts on ocean uses would not be materially different between proposed 
anchoring alternatives. Installation of the gravity-based anchor would result in greater impacts on air 
quality due to the increased number of required vessel transits during construction. 

Alternative Deepwater Port Locations and Associated Alternative Mainline Routes: The pipeline laterals 
would be located in the seabed floor with no onshore component and therefore would have no measurable 
air quality impact. 
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Vaporization Alternatives: The open-loop system does not require burning natural gas to generate heat 
during regasification as compared to the proposed closed-loop system and is therefore, a lower impact 
alternative with regards to air quality. 

Noise: A combination of short- and long-term, minor, adverse impacts from noise would be expected 
during proposed Project's construction, operation, and decommissioning or the alternatives. Airborne 
noise and marine noise were evaluated for this final EIS. The highest sound pressure in the marine 
environment is expected to be pile driving during construction (in the unlikely event that geotechnical 
conditions preclude use of suction anchors), which could be approximately 216 decibels (dB) re: 
1 microPascal (μPa) @ 1 meter from the source. 

Proposed Action: Construction of the proposed Project would result in an incremental increase in onshore 
sound level; however, impacts would be short-term and are not expected to be significant. All sound 
sources from the construction phase of the proposed Project are considered to have a minor impact on 
species of marine mammals, turtles, and fish; however, impacts are expected to be short-term and 
“harassment” (temporary threshold shift [TTS]) for all species is expected to be minor. Operation of the 
proposed Project would result in negligible noise impacts on onshore noise-sensitive areas (NSAs) due to 
the distance from shore. Additional trips made by the support vessel would be within existing navigation 
channels and the noise produced would not exceed that of existing vessel traffic. Construction of the 
proposed Project would have insignificant impacts on species of marine mammals, turtles, and fish 
relative to the “harm” criteria (permanent threshold shift [PTS]) as the greatest noise impact of 
underwater sound (use of driven pilings as a mooring anchoring system) has been removed from the 
proposed Project scope. Decommissioning of the proposed Project would result in similar impacts on 
those from the construction and operation phases of the proposed Project. 

Alternative Deepwater Port Design: Other port alternatives offer no benefit to adverse impacts from noise 
as noise would likely be similar during construction and operation for each alternative due to construction 
methods, ship maneuvers and tugs that may be required during operations for these alternatives. 

Alternative Anchor Design: Because impact piling was assessed to have the highest potential for sound 
generation (over the widest area) associated with the proposed Project, the decision was made that the 
anchors would be installed at the proposed Project using suction anchors. If necessary, driven piles could 
be used as an alternative to the suction anchors in the unlikely event geotechnical conditions preclude use 
of suction anchors. Several different anchor alternatives have been considered for the proposed Project, 
including driven piles, fluke anchors, gravity-based anchors, and grouted pile anchors. Underwater noise 
impacts would vary based on the alternative selected. As discussed previously, pile driving generates the 
highest underwater noise levels during construction, which is required when using driven piles. Other 
alternatives are installed using different methods, which would likely generate underwater noise but likely 
to a lesser extent; however, the risk of potential impacts must also be balanced against the effectiveness 
and reliability of the anchoring system.  

Alternative Deepwater Port Locations and Associated Alternative Mainline Routes: The selected 
alternative deepwater port and pipeline route locations are within the same general vicinity as the 
proposed Project location, and construction, operation, and decommissioning activities would be similar 
for all locations. The alternative deepwater port locations and associated pipeline routes would not reduce 
impacts associated with noise during construction or operation. Biological impacts from noise generated 
during construction and operation at alternative deepwater port locations and associated pipeline routes 
would not differ compared to those at the proposed Project site. 

Vaporization Alternatives: Based on the selection of the proposed Port facilities design, there are two 
alternatives for vaporization of the LNG prior to it entering the proposed Mainline system. The 
alternatives are open-loop vaporization and closed-loop vaporization, and neither would have an impact 
on overall Project noise. 
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Onshore Fabrication Sites: Proposed onshore fabrication facilities associated with the proposed Project 
are minimal and limited to construction-related activities. Three potential locations for the pipe staging 
and CWC facility have been identified within existing industrial areas: Quonset Point, Rhode Island; Port 
of Coeymans, New York; and Construction & Marine Equipment Co., Inc., Elizabeth, New Jersey. No 
significant modifications (e.g., facility expansion that would disturb previously undisturbed areas, 
wetland fill, river dredging, etc.) of any of the sites are anticipated to accommodate the proposed Project. 
Upgrades such as site reinforcement or foundations may be required, but these site modifications would 
occur on previously disturbed areas. Because all of the onshore fabrication sites are located at existing 
industrial facilities, the following environmental resources would not be impacted: biological, cultural and 
geological resources; recreation and visual; transportation; noise; land and ocean use. Activities 
associated with pipe coating and barge loading would produce emissions from CWC activities, cranes, 
cement trucks, barges and similar actions. If a temporary air permit is required for the CWC activities, 
then the Applicant, in conjunction with the selected CWC contractor, would procure the local air permit 
for this activity. Specific air permitting requirements would be identified upon selection of the pipe 
staging/CWC yard and contractor. The fabrication site host community would likely be economically 
stimulated by continuing work at the existing facility to support fabrication and construction of the 
proposed Project; therefore, construction activities would be expected to have a short-term, minor, 
beneficial economic impact. 

Safety: While safety concerns might have minor, long-term, adverse or beneficial impacts on the 
decision-making processes of potential future proposals within the hazard area, there is no short-term or 
long-term, adverse, direct impact on activities outside the Safety Zone, NAAs, or ATBA. Mitigation 
measures would be developed to effectively reduce anticipated hazards to the general public and vessels 
associated with the proposed Project. The Safety Zone would serve to exclude non-project vessels and the 
general public from the highest hazard zones surrounding the proposed Port. To further enhance 
navigation safety, the Applicant will request mitigation measures such as NAAs and ATBA per the 
deepwater port regulations and International Maritime Organization (IMO) guidelines prior to 
commencement of construction. The NAA would serve to exclude all vessels from anchoring; thereby, 
protecting Project components (i.e., proposed Mainline) that do not lie within the Safety Zone. The NAAs 
would also serve to protect non-project vessels from incidental damage from snagging gear (other than 
anchors) on Port components, such as the STL Buoy and its mooring gear. 

This final EIS does not serve as the USCG's final safety screening for the proposed Project or the 
alternative Project locations. Should a license be issued, the Applicant would be required to submit a 
Final Port Operations Manual for review and approval by the USCG before LNG operations would 
commence. This manual would contain detailed plans and procedures to address routine operations and 
emergencies at the proposed Project location. The USCG's review would ensure that appropriate safety 
and security plans are included in the Port Operations Manual to minimize risk to proposed Project 
personnel, and the general public. 

Mitigation 

The DWPA requires that an applicant demonstrate that a proposed deepwater port would be constructed 
and operated using the best available technology, thereby, preventing or minimizing the adverse impact 
on the marine environment. Several mitigation measures were identified as a result of this final EIS and 
are discussed in the following sections. These mitigation measures would also apply for alternatives 
discussed in detail. Specific mitigation measures can be found following the impact discussion for each 
resource in Section 4.0, Environmental Consequences of the Proposed Action and Action Alternatives. 

Biological Resources: Mitigation measures are modifications to the proposed Project that are specifically 
implemented to reduce a potential environmental impact on a particular resource. Together, the 
procedures and measures outlined below would ensure that impacts on marine resources would be 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

Executive Summary ES-30 

avoided or minimized by the Applicant during proposed Project construction, operation, and 
decommissioning: 

• Avoidance of Sensitive Habitats 
o The proposed Mainline route would be selected based on avoiding or minimizing disturbance 

to sensitive biological resources (e.g., hard bottom areas, biogenic reefs, designated fishing 
areas, and submerged aquatic vegetation). 

o The proposed Mainline and two pipeline laterals connecting to the two PLEMs would be 
installed utilizing DP vessels; stationary anchored vessels would be used only for installation 
of the subsea tie-in (SSTI). 

o It is the intent of Liberty to propose compensatory mitigation for impacts to marine fishery 
resources that cannot be avoided, including mitigation for commercial and recreational 
fisheries that would be impacted by the Safety Zone, NAAs, and the ATBA. Mitigation 
would address displaced fishing opportunities by commercial fishing. The development of 
this compensatory mitigation plan will be coordinated with federal and state resource 
agencies. 

• Impingement and Entrainment 
o To minimize the risk of entrainment of plankton, ballast water would be recirculated for all 

vessel cooling needs, thus eliminating any cooling water intake. 
o Intake velocity for ballast water and hydrostatic testing water would be less than 0.5 feet per 

second (ft/sec) to eliminate risk of impingement. 
 

• Noise  
o See mitigations below and detailed in Section 4.11. 

• Turbidity and Seafloor Disturbance 
o Prior to construction, sample sediments to establish background turbidity values. 
o To minimize seafloor disturbance, DP vessels would be used for all construction activities, 

except for anchored vessels installing the SSTI and hot-tap. 
o Most of the proposed Mainline and laterals (99 percent of length) would be trenched using 

plow technology, and jetting would be used sparingly. 
o Return of seabed to pre-construction conditions immediately upon construction completion. 
o Plan for a post-construction bathymetric survey and post-construction benthic monitoring be 

developed to document that the pipeline trench has been adequately re-filled and the benthic 
community has been restored. 

• Water Quality 
o The proposed Project would limit potential impacts on water resources by using closed-loop 

STV methods instead of ORV open-loop technology to vaporize the natural gas. 
o Biocide used in hydrostatic testing would be neutralized using hydrogen peroxide prior to 

discharge to minimize toxicity and no discharges would be made from the LNGRVs during 
cargo offloading operations. 

• Ballast Water 
o All proposed Project vessels would comply with a ballast water management plan and vessels 

bound for the proposed Port facilities would conduct a mid-ocean ballast water exchange; 
there would be no discharge of ballast water at the proposed Port facilities. 
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• Lighting 
o External lighting fixtures to be used would effectively project light downwards (shielded), 

minimizing direct upward light, spill light onto the surrounding waters, glare, and artificial 
sky glow. Only the minimal amount of lighting necessary to maintain safety conditions would 
be used. 

o Use of more bird-friendly off-shore safety lighting in place of solid white or red lights (which 
are more likely to attract birds that migrate at night) with pulsating red strobe lighting would 
be used wherever possible without jeopardizing safety or violating building codes. 

o During construction, lighting for navigation and safe operations would be used when vessels 
are stationary where applicable. Lights would be well-shielded and directed downwards. 
Lights would not intentionally illuminate surrounding waters. 

o During proposed Project operation, lighting would be kept to a minimum; lights would be 
down-shielded to illuminate the deck only; lights would not intentionally illuminate 
surrounding waters and would be turned off when not being used. 

• Vessel Strikes 
o A Marine Mammal and Sea Turtle Vessel Strike Avoidance Plan has been prepared to 

decrease collision risk. Vessels would adhere to all speed restrictions, on site and in transit, 
and would always remain in navigation channels. 

• Environmental Training and Plans 
o All personnel working on the proposed Project would attend environmental training to 

emphasize the importance of minimizing impacts on marine resources. 

Threatened and Endangered Marine Mammals, Sea Turtles, Fish and Birds: The mitigation 
measures for ESA-listed marine species would follow those outlined above and detailed in Section 4.2.7, 
as well as additional measures. Vessel interactions with protected species are of particular concern. In 
order to minimize and prevent collisions with protected species, a Marine Mammal and Sea Turtle Vessel 
Strike Avoidance Plan has been developed (Appendix L). Compliance with this plan would ensure the 
greatest reduction in collision risk. In addition to the slower speeds used upon approach to the proposed 
Project, all vessels would also adhere to any speed restrictions in place. For example, from 1 November to 
30 April, all vessels within the Seasonal Management Area (SMA) and within 20 nautical miles of major 
ports must maintain speeds below 10 knots. 

Essential Fish Habitat: The greatest mitigation measure taken to protect EFH is the selection of the 
proposed Mainline route. The proposed Mainline route avoids sensitive habitat, such as oyster reefs, hard 
bottom habitat, and submerged aquatic vegetation, which are important areas of biodiversity. Instead, the 
proposed Mainline is proposed for an area dominated by sand, which is a dynamic and resilient 
environment, with benthic community recovering quickly and completely. This would result in minimal 
disturbance to habitat that supports high biodiversity and fisheries resources. When possible, vessels with 
dynamic positioning would be used, preventing damage produced by an anchor. Additional measures, 
such as water intake reduction, impingement screens, and minimizing noise and lighting, would reduce 
local impacts on EFH. Impacts on EFH species would not be expected to be different than those described 
for fisheries resources detailed in Section 4.2.3. Therefore, mitigation measures would be the same as 
those listed above and detailed in Section 4.2.8. 

Cultural Resources: If the proposed Project cannot avoid targets identified in federal waters as 
potentially significant cultural resources, then further investigations would be required to determine if 
these targets represent potential historic properties. If the targets are identified as historic properties, an 
appropriate treatment plan would be developed and implemented prior to construction. The Applicant has 
developed an Unanticipated Discoveries Plan for the proposed Project. This plan should be reviewed by 
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MARAD, NYSHPO, NJHPO, and BOEM. All proposed Project construction, operation, and 
decommissioning personnel should be familiar with the plan and the steps the Applicant has agreed to 
follow in the event of the discovery of a significant cultural resource including human remains. 

Geological Resources: To minimize adverse impacts on geological resources, the Applicant would be 
required to use conventional structure removal methods that comply with ESA mitigation requirements at 
the time of decommissioning. Additionally, the Applicant would follow BOEM guidelines for the 
proposed Project's installation and operation. 

Ocean Use, Land Use, Recreation, and Visual Resources: To minimize adverse impacts on ocean use, 
land use, recreation, and visual resources, the Applicant would issue Local Notice to Mariners (LNMs) to 
communicate proposed Project activities and would design cable crossings to avoid impacts on existing 
transmission cables in the ROI. Additionally, Marine Safety Information Broadcasts (MSIBs) would be 
issued whenever Port-related activities (e.g., construction, marine mammal monitoring or general Port 
operations) are occurring. 

Socioeconomics: No mitigation is proposed to minimize adverse impacts on commercial and recreational 
fishing caused by establishing the Safety Zone exclusion areas. The Safety Zone would be small in size 
when compared to the overall fishing ground resource; therefore, any mitigation would provide little, if 
any, reduction in impact severity. 

Transportation: To minimize potential impacts on marine transportation, although negligible, the 
Applicant would petition the USCG to establish a Safety Zone, NAAs, and ATBA per the procedures 
outlined in the USCG deepwater port regulations and IMO guidelines. In addition, as a service to marine 
traffic, the Applicant would request that the USCG issue a formal Notice to Mariners advising mariners of 
construction and any special precautions required. This would allow mariners that may potentially 
traverse the construction site to pre-plan an alternate route. 

Air Quality: The following additional measures have been proposed as potential measures for mitigating 
and/or minimizing impacts on air quality: 

• The proposed Project would obtain a pre-construction air permit prior to commencement of 
construction. 

• The proposed Project would also apply for a Title V operating permit, which will specify 
emissions limitations, monitoring, recordkeeping, and reporting requirements.  

• Emissions from marine vessels during construction would be minimized through the operation 
and maintenance of the marine engines in accordance with recommended manufacturer operation 
and maintenance procedures. 

• The LNGRV boilers would be equipped with low NOx burners to minimize emissions formation 
of NOx and selective catalytic reduction (SCR) would be employed to further reduce NOx 
emissions. Emissions of all other pollutants from the boilers would be minimized through firing 
of LNG and BOG and good combustion practices.  

• The LNGRV generator engines would be exhausted to an SCR and oxidation catalyst would be 
employed to reduce NOx, CO and VOC emissions. Emissions of all other pollutants from the 
engines would be minimized through firing of LNG and BOG and good combustion practices.  

• Liberty would obtain discreet NOx emission offsets to offset the construction-related NOx 
emissions. Sufficient ozone and non-ozone season offsets would be secured to offset the 
construction NOx emissions that would occur during the ozone and non-ozone seasons. 

• Greenhouse gas emissions would be limited through the use of best available control technology 
(BACT) controls included in the original March 2014 air permit application.  
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Noise: During the construction (and maintenance) phase, mitigation measures to minimize ambient and 
underwater noise from construction (or maintenance) activities would include the following: 

• Construction activities would be scheduled to occur for the minimum practical, total duration to 
reduce the likelihood that protected species would be exposed to noise from construction 
activities; 

• Dedicated and trained personnel would be assigned as protected species observers (PSOs)16 
during construction activities; 

• Exclusion and observation zones for marine mammals and turtles would be determined in 
consultation with NOAA Fisheries and monitored as follows: 
o In the observation zone, the movement of marine species should be monitored to determine 

whether they are approaching or entering the exclusion zone; 
o PSOs operate at all times during daylight hours (dawn to dusk – i.e., from about 30 minutes 

before sunrise to 30 minutes after sunset) when construction activities are being conducted, 
unless conditions (fog, rain, darkness) make sea surface observations impossible. If 
conditions deteriorate during daylight hours such that the sea surface observations are halted, 
visual observations would resume as soon as conditions permit; 

o If a marine mammal or sea turtle is observed approaching or within the exclusion zones (as 
outlined above), the observer would call for the shutdown of the construction operation. The 
vessel operator would comply with such a call by an on-watch visual observer; and 

• Start-up of the construction equipment would continue only after it is determined that a marine 
mammal or sea turtle has left the exclusion zone or has not been sighted for 30 minutes. 

In addition to the above measures to mitigate and monitor noise impacts, the following measures would 
be implemented if pile driving (i.e., hydraulic impact hammer) is used to install the buoy anchors: 

• A safety zone (exclusion and observation zones) would be established, in coordination with 
NOAA Fisheries, around pile driving activity to cover the 180 dB impact and buffer zones to 
account for animals that are approaching the impact zone. This safety zone would be monitored 
visually by NOAA Fisheries-approved PSOs for at least 30 minutes prior to the start of any pile-
driving activity. Pile-driving activity would not commence until the observer has declared the 
safety zone clear of sea turtles and whales; 

• Each time a pile-driving hammer is started, dry-firing and ramping-up of the hammer would be 
conducted for at least 30 minutes to allow animals the opportunity to leave the area. Dry firing of 
a pile-driving hammer is a method of raising and dropping the hammer with no compression of 
the pistons, producing a lower-intensity sound than the full power of the hammer. Ramp-up 
involves slowly increasing the power of the hammer and noise produced over the ramp-up period; 

• A bubble curtain is also being considered as a potential noise mitigation measure during pile 
driving. Bubble curtains introduce specifically sized air bubbles into the water surrounding the 
pile in a controlled manner, thus dampening the shock waves and helping to minimize the effects 
on marine species. The feasibility and the effectiveness of the use of a bubble curtain in the area 
of the proposed Project will have to be analyzed prior to construction;  

• Following the initial 30-minute observations for protected species, visual observations would 
occur continuously during daylight hours to monitor for sea turtles and whales in the area. If at 
any time animals are detected in the safety zone during pile driving, the pile-driving activity 
would cease until the animal has left the area of its own volition. Pile driving can resume 

                                                      
16 A Prudent Mariner’s Guide to Right Whale Protection (available at http://www.nero.noaa.gov/shipstrike/doc/mtr.html) 
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(following ramp-up procedures) once the animal has been visually confirmed beyond the safety 
zone, or 30 minutes have passed without re-sighting the animal; 

• If pile driving commences during daylight hours, pile driving may continue into nighttime hours 
provided that there has been no interruption in activity. However, pile driving would not be 
initiated during nighttime hours when visual clearance of the zone cannot be conducted; 

• Records would be maintained of all sea turtle and marine mammal sightings in the area, including 
date and time, weather conditions, species identification, approximate distance from the pile, 
direction and heading in relation to the pile driving, and behavioral observations. When animals 
are observed in the safety zone, additional information would be recorded, including corrective 
actions taken (e.g., shutdown of the pile driver and duration of the shutdown), behavior of the 
animal, and time the animal spent in the safety zone; and 

• Sound pressure levels would be monitored on the first day of pile-driving activity to ensure that 
the predicted 180 dB contour is accurate. The safety zone may be adjusted to accommodate any 
difference between predicted and measured sound levels. 

During both construction and normal operations, all equipment would be operated according to 
manufacturers’ recommendations, all installed sound-muffling devices would be maintained accordingly, 
and all vessel speed restrictions would be complied with: 

• Specifications would call for equipment such as pumps, compressors, and generators to be 
installed on the LNGRVs in accordance with certifying entity or agency (Det Norske Veritas, 
American Bureau of Shipping, Lloyds Register, USCG) requirements for safety and operability; 

• Location of most equipment within the LNGRV would reduce the noise emissions;  
• Mufflers and shielding would be employed in accordance with certifying entity or agency 

requirements; 
• The required separation distance for North Atlantic right whales of 500 yards or greater, in order 

to reduce disturbance and collision risks, would be followed as per 50 CFR 224.103 (62 Federal 
Register [FR] 6729 and 73 FR 60173); 

• A SMA is designated within 20 nautical miles of the entrance to the Port of New York and New 
Jersey between November 1 and April 30; 

• In order to comply with the Right Whale Ship Strike Reduction Rule (50 CFR 224.105), all 
vessels over 19.8 meters in overall length are to be restricted to 10 knots. Vessel speeds during 
construction activities are slow (less than 10 knots). When vessels are transiting to and from the 
proposed Project area, speeds of 10 knots or less would be maintained when mother/calf pairs, 
groups, or large assemblages of cetaceans are observed near an underway vessel, when safety 
permits (NOAA 2008). The vessels would attempt to route around the animals, maintaining a 
minimum distance of 100 yards whenever possible. If vessels transit the North Atlantic right 
whale SMA, 10-knot speeds would also be maintained; 

• In order to avoid vessel strikes during transit and operations, the Early Warning System, Sighting 
Advisory System, and Mandatory Ship Reporting System notifying mariners of right whale 
presence would be monitored; and 

• Vessel crews would report sightings of any injured or dead protected species immediately, 
regardless of whether the injury or death is caused by the proposed Project’s vessels. Marine 
mammals would be reported to the U.S. Stranding Hotline and sea turtles would be reported to 
NOAA Fisheries Regional Offices. Any injured, dead, or entangled right whales would be 
immediately reported to the USCG via VHF Channel 16. 
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Cumulative Impacts 
Implementation of the proposed action would result in incremental contributions to cumulative impacts 
across most resource areas. Proposed Project-related impacts would be cumulative with impacts 
associated with past, present, and reasonably foreseeable future OCS Program activities and existing and 
other proposed LNG deepwater ports. Cumulative impacts were analyzed only for those resource areas 
where a potential for impact was evident. Cumulative impacts from the proposed Project’s construction, 
operation, and decommissioning are summarized by resource area below. 

Water Resources: Impacts during construction, operation, and decommissioning would be short-term to 
long-term, and the contribution to cumulative impacts would be minor. Impacts on water resources would 
primarily be related to water quality associated with routine discharges, seafloor disturbance, hydrostatic 
test/pigging discharges, and inadvertent spills. In addition to the vessel traffic already traversing the New 
York Bight, several other projects could impact water quality in the vicinity of the proposed Project, 
including Transco’s Rockaway Delivery Point Project, the Long Island-New York City Offshore Wind 
Project, National Pollutant Discharge Elimination System (NPDES) outfalls that discharge into the New 
York Bight, navigational dredging and port expansion projects, and USACE projects relating to 
navigation and coastal storm damage reduction. 

Biological Resources: During construction, operation, and decommissioning activities, water quality 
issues discussed above, noise, increased support vessel traffic, increased marine debris, and potential 
hazardous material spills would be short-term and would result in a minor contribution to cumulative 
impacts on biological resources. During operation, overlaps of impacts from other projects, such as 
Transco’s Rockaway Delivery Point Project and the Long Island-New York City Offshore Wind Project, 
would include increased risk of collisions, impacts associated with marine debris from the increase in 
vessels traveling to and from each facility, and increased noise from maintenance and repair activities. 
Cumulative increases in operational vessel traffic would be moderate compared to ambient conditions in 
the ROI. Since any construction-related impacts would be negligible and short-term, the long-term, 
cumulative effect would be expected to be minor. 

Threatened and Endangered Marine Mammals, Sea Turtles, Fish and Birds: During construction, 
operation, and decommissioning activities, water quality and biological resources issues discussed above 
would result in a minor contribution to cumulative impacts on threatened and endangered species. During 
operation, overlaps of impacts from other projects, such as Transco’s Rockaway Delivery Point Project 
and the Long Island-New York City Offshore Wind Project, would include increased risk of collisions, 
impacts associated with marine debris from the increase in vessels traveling to and from each facility, and 
increased noise from maintenance and repair activities. Cumulative increases in operational vessel traffic 
would be moderate compared to ambient conditions in the ROI. Since any construction-related impacts 
would be negligible and short-term, the long-term, cumulative effect would be expected to be minor. 

Cultural Resources: No high-probability areas for prehistoric archaeological sites were delineated in the 
sub-bottom profiler data for the proposed Project ROI. However, construction of the proposed Project 
could impact cultural resources that were not detected by surveys. Impacts during construction, if 
unanticipated discoveries occur, could result in a major incremental contribution to cumulative impacts on 
cultural resources. Adherence to the Unanticipated Discoveries Plan would help to reduce potential 
impacts. 

Ocean Use, Land Use, Recreation, and Visual Resources: Impacts from construction and 
decommissioning activities would largely be short-term, and the contribution to cumulative impacts on 
ocean use, land use, recreation, and visual resources would be minor. Construction of the Long Island-
New York City Offshore Wind Project and Rockaway Delivery Point Project could result in additional 
cumulative recreational impacts based on the extent of any restricted areas during construction and/or 
operation and due to loss of seafloor habitat for certain fish species. Transiting vessels may be required to 
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avoid direct routes to continue with their voyage, possibly resulting in short delays in order to maintain a 
safe distance from the construction area and/or the Safety Zone, NAAs, and the ATBA. 

During construction, vessels supporting construction and installation of proposed Project components 
would be visible from some locations along the coast of Long Island; however, these vessels would be 
within the context of ongoing traffic in the New York Bight and the contribution to cumulative impacts 
would be negligible. During operation, the LNGRVs would be at least 16.1 nautical miles from the 
coastline while offloading LNG and would be difficult to distinguish along the horizon; therefore, 
operation of the proposed Project would not contribute to cumulative impacts on visual resources. 

Transportation: Construction, operation, and decommissioning of the proposed Project would result in a 
negligible increase in the ambient level of vessel traffic in the New York Bight, which is already one of 
the busiest ports in the United States. If constructed concurrently, construction vessel traffic from the 
Long Island-New York City Offshore Wind Project could increase the number of construction vessels in 
the vicinity of the proposed Project. However, vessel information has not been provided by the Long 
Island-New York City Offshore Wind Project.  

Air Quality: Impacts on local and regional air quality could result from construction and operation of the 
proposed Project. Construction of the proposed Project would produce air emissions from diesel engines 
used for vessel propulsion and electric generation. Air quality modeling results indicated that proposed 
Project emissions would meet all New York and federal ambient air quality standards. 

Noise: In addition to existing vessel traffic, construction of the proposed Project and the Long Island-New 
York City Offshore Wind Project would result in minor, short-term adverse cumulative impact on 
airborne noise if activities occurred concurrently, which is unlikely. Assembly and placement of proposed 
Project components in conjunction with construction vessel operation would result in noise that would 
exceed ambient conditions within the vicinity of the proposed Project. Airborne noise from construction 
activity would dissipate to ambient levels before reaching onshore receptors. Airborne noise produced by 
operation of the proposed Project, combined with noise associated with existing vessel traffic and noise 
associated with the Long Island-New York City Offshore Wind Project, could result in an adverse 
cumulative impact on human and biological resources. However, the proposed Project’s distance from 
shore, ambient offshore noise levels and the buffer provided by the Safety Zone, NAAs, and the ATBA 
would represent a minor, long-term adverse cumulative impact associated with cumulative noise. In 
addition, the proposed Project is located within an area which is designated as a suitable site within for 
offshore renewable energy development. When considered together with the Long Island-New York City 
Offshore Wind Project, underwater noise generated by the turbines during operation can vibrate down the 
towers into the submerged foundations and into the surrounding water and seabed. In turn, this noise may 
be perceived by fish, sea turtles, and marine mammals within and outside of the Long Island-New York 
City Offshore Wind Project. Consequently, some species may avoid the project area while others may 
experience negligible impact. However, as operational noise from offshore wind turbines are generally 
low level, no cumulative impacts are expected if both projects are constructed given the separation 
distances between the two facilities. 

Safety: Potentially significant risks would be associated with the transportation and handling of LNG in 
association with the proposed Project. Operation of any deepwater port would increase the probability of 
LNG accidents. However, the development and implementation of design, operations, and Operations 
Manual along with the establishment of the Safety Zone, NAAs, and the ATBA around the proposed 
Project would minimize the likelihood of adverse impacts. 

There are currently no deepwater ports or other fixed offshore structures in the New York Bight. 
However, there is currently a lease application for the Long Island-New York City Offshore Wind Project 
located within several of the same lease blocks as the proposed Project.  
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The addition of the proposed Project would minimally increase the safety and hazardous risk in the 
region. Any incident occurring at the proposed Project would rely on emergency procedures outlined in 
Liberty’s Operations Manual. Despite heightened concerns, there would be no anticipated cumulative 
impacts on safety and hazardous risk as a result of the proposed Project. 

Coordination of proposed Project activities during construction, operation, and decommissioning would 
include appropriate LNMs. Vessel traffic associated with other projects typically would not be in the 
general vicinity of the proposed Project. The exception to this would be the Long Island-New York City 
Offshore Wind Project. However, it is unlikely that these two projects would be constructed concurrently, 
thereby reducing potential impacts during construction. 
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Port Ambrose Deepwater Port 

Quick Reference 

Item Description of Proposed  
Facilities 

Metric Units 
(if applicable) 

COMPANY AND OWNERSHIP 

Applicant Liberty Natural Gas, LLC NA 

Applicant Address 

J. Roger Whelan  
(President and CEO); 
Jason Goldstein  
(Chief Operating Officer) 
51 John F. Kennedy Pky, Suite 309 
Short Hills, NJ 07078 

NA 

PROPOSED OFFSHORE FACILITY 

Proposed Deepwater Port Location 

Proposed Deepwater Port Location Atlantic Ocean, 16.1 nautical miles 
off of Jones Beach, New York 29.8 kilometers 

Proposed Outer Continental Shelf (OCS) 
Lease Block 

NK 18-12 6708, NK 18-12 6709, 
and NK 18-12 6758 NA 

Proposed Facility Coordinates 

Buoy 1: 
40° 19’ 24.6” N, 73° 25’ 45.3” W 
Buoy 2:  
40° 20’ 09.3” N, 73° 23’ 51.9” W 

NA 

Water Depth at Facility Location 103 feet 31 meters 

Throughput 

Annual Average Throughput Capacity  
(gas volume) 400 MMscf/d 11.3 million meters3/day 

Design Peak Flow Throughput Capacity (gas 
volume) For Single Buoy 650 MMscf/d 18.4 million meters3/day 

Design Peak Throughput Capacity  
(gas volume) For Both Buoys 660 MMscf/d 18.7 million meters3/day 

Schedule and Service Life (If License Is Granted) 

Proposed Deepwater Port Service Life 25 years NA 

Construction Duration (Approximately) 9 – 12 months  NA 

Proposed Installation Date 2018 NA 

Proposed Start of Commercial Operations Last Quarter 2018 NA 

LNGRV Specifications 

LNGRV Cargo Tank Capacity 5.1 million feet3 145,000 meters3 

Maximum LNG Sendout Rate 750 MMscf/d 21.2 million meters3/day 

Average LNG Sendout Rate 400 MMscf/d 11.3 million meters3/day 

LNGRV Loaded Draft 40.7 feet 12.4 meters 

LNGRV Overall Length 918.6 feet 280 meters 

Vaporization Units 3 NA 

Vaporization Maximum Re-Gas Pressure 1740 Psi 120 bar 
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Item Description of Proposed  
Facilities 

Metric Units 
(if applicable) 

Port-Specific Marine Traffic 

Average Number of LNGRV Visits per Year 45 NA 

Maximum Number of LNGRV Visits per Year 45 NA 

Average Number of Support Vessel Round 
Trips per Year 97 NA 

Nearest Shipping Fairway 

3.0 nautical miles east of the 
Hudson Canyon to Ambrose 
Inbound Traffic Lane; 2.2 nautical 
miles west southwest of the 
Ambrose to Nantucket Outbound 
Traffic Lane 

5.6 kilometers; 4.1 
kilometers 

STL™ Buoy 

Number of STL Buoys 2 NA 

Water Depth at location 100 – 110 feet 30.5 – 33.5 meters 

Number of Mooring Lines per STL Buoy 8 NA 

Mooring Cable Diameter 4.25 inches 10.8 centimeters 

Operating Pressures 960 psig 66.2 bar 

Design Pressure 1,960 psig 135.1 bar 

Normal Temperature 35° F 2° C 

Flexible Risers (Deliver Natural Gas from STL Buoy to PLEM / Terminal Pipelines) 

Number of Risers per STL Buoy 1 NA 

Riser Diameter 14 inches 35.6 centimeters 

Designed Gas Flow 650 MMscf/d 18.4 million m3/day 

Pipeline Laterals with Associated Pipeline End Manifolds (PLEM) 

Number of Pipeline Laterals 2 NA 

Pipeline Diameter 26 inches 66.04 centimeters 

Pipeline Length Lateral 1: 0.76 nautical miles 
Lateral 2: 1.54 nautical miles 

Lateral 1: 1.4 kilometers 
Lateral 2: 2.9 kilometers 

Fixed Seafloor Depth 100 – 110 feet 30.5 – 33.5 meters 

Mainline 

Length 18.8 nautical miles 34.8 kilometers 

Diameter 26 inches 66.04 centimeters 

Interconnect Pipeline (Interconnecting Port Ambrose with the Transco Pipeline System) 

Number of Interconnect Pipelines 1 NA 

Transco Lower New York Bay Pipeline Lateral 
Diameter 26 inches 66.04 centimeters 

Capacity of the Transco Pipeline 614 MMscf/d 17.4 million m3/day 
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Port Ambrose Air Emissions and Sources 

Marine Boilers 2 NA 

Dual-Fuel Generator Engines 2 NA 

Gas Combustion Unit (GCU) 1 NA 

Port Ambrose Operation Emissions – Nitrogen 
Oxide (NOX) 42.7 tpy NA 

Port Ambrose Operation Emissions – Carbon 
Monoxide (CO) 80.0 tpy NA 

Port Ambrose Operation Emissions – Volatile 
Organic Compounds (VOC) 23.9 tpy NA 

Port Ambrose Operation Emissions – 
Particulate Matter (PM10 and PM2.5, each) 18.6 tpy NA 

Port Ambrose Operation Emissions – Sulfur 
Dioxide (SO2) 1.1 tpy NA 

Port Ambrose Operation Emissions – 
Greenhouse Gases (as CO2e) 199,578 tpy NA 

Safety 

Safety Zone Around STL Buoys (radius) 1,640 feet 500 meters 

Combined Safety Zones (acres) 388 acres 157 hectares 

Applicant proposed No Anchoring Area 
(NAA) (radius) 3,281 feet 1,000 meters 

Applicant proposed No Anchoring Area 
(NAA) (acres) 

1,552 acres (776 around each 
buoy) 

628 hectares (314 around 
each buoy) 

Applicant proposed Area To Be Avoided 
(ATBA) (radius) 3,281 feet 1,000 meters 

Applicant proposed Area To Be Avoided 
(ATBA) (acres) 

1,552 acres (776 around each 
buoy) 

628 hectares (314 around 
each buoy) 

Number and Capacity of Lifeboats 
1 @ 50 persons 
4 @ 25 persons each 
1 @ 6 persons 

NA 

Proposed Onshore Fabrication Sites 

Fabrication Site Locations 

Pipe staging and concrete weight 
coating (CWC) facility; 
Shore-based office and warehouse 
space for construction; 
Shore-based office and warehouse 
space for operations; and 
Support vessel staging area 

Quonset Point, North 
Kingstown, RI 
Port of Coeymans, 
Coeymans, NY 
Construction & Marine 
Equipment Co., Inc, 
Elizabeth, New Jersey 
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Common Conversion Equations 
 

Unit Conversion 

Temperature 

° C (° F - 32) / 1.8 

° F (° C x 1.8) + 32 

Length / Distance 

1 inch 2.540 centimeter 
1 inch 25.40 millimeter 

1 foot 0.3048 meter 

1 meter 3.2808 feet 

1 meter 39.37 inch 

1 mile 1.6093 kilometer 

1 kilometer 0.6214 mile 

1 mile 0.869 nautical mile 

1 nautical mile 1.15 mile 

Area 

1 ha 2.471 ac 

1 ac 0.4047 ha 

1 foot2 0.0929 meter2 

1 inch2 6.452 centimeter2 

1 mile2 2.604 kilometer2 

1 meter2 10.764 feet2 

Volumes, Weights, and Rates 

1 foot3 7.4805 gallon 

1 foot3 0.02832 meter3 

1 foot3 28.32 liter 

1 gallon 0.134 feet3 

1 gallon 0.003785 meter3 

1 meter3 264.172 gallon 

1 meter3 35.31 feet3 

1 meter3 1000 liter 

1 gallon 3.785 liter 

1 liter 0.2642 gallon 

1 gallon 0.0238 bbl 

1 meter3 6.29 bbl 

1 MG 23,000 bbl 
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Unit Conversion 

1,000 bbl 72.8 tonnes 

1,000 bbl 5.614 feet3 

1,000 bbl 159 meters3 

1 pound 0.453592 kilogram 

1 kilogram 2.205 pound 

1 kilogram 1,000 gram 

1 ton 2,000 pound 

1 ton 0.9072 tonnes 

1 tonne 2,204.6 pounds 

1 tonne 1.10231 tons 

1 foot3/second 0.28316 meters3/second 

1 foot3/second 448.8 gallons/minute 

1 foot3/minute 7.4805 gallons/minute 

1 million gallons per day 0.0438 meter3/second 

1 liter/minute 0.26417 gallons/minute 

1 gallons per minute 4.54609 liters/minute 

1 meter3/hour 35.31 feet2/hour 

1 Bscfd 0.028316 Bscmd 

1 Bscmd 35.31 Bscfd 

metric tons/hour 1.1023 tons/hour 

tons/hour 0.9072 metric tons/hour 

1 tpy 907.18474 kilograms/year 

1 foot/second 0.3048 meter/second 

1 meter/second 3.2808 feet/second 

1 meter/second 17.604 inch/second 

1 milligram/liter 1 parts ppm (in water) 

Volumes, Weights, and Rates 

1 Btu 2.9308 x 10-4 kW • hr 

1 Btu 7.7816 x 102 ft-lbs 

1 Btu 1005.056 J 

1 Btu/SCF 37.33 kJ/Nm3 
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Unit Conversion 

Power/Electricity 

1 kW 1.341 hp 

1 hp 0.7457 kW 

Pressure 

1 psi 0.0703 kgscm 
1 kgscm 14.22 psi 

1 psi psig + atmospheric pressure 

bar/100 meters bar per 100 meters 

Specific LNG, Gas, and Energy Conversions 

1 metric ton 14 bbl (LNG) 

1 metric ton 2.23 meters3 (LNG) 

1 metric ton 78.6 feet3 (LNG) 

1 metric ton 52.11 MMBtu (energy) 

1 bbl 0.071 metric tons (LNG) 

1 bbl 0.16 meter3 (LNG) 

1 bbl 5.61 feet3 (LNG) 

1 meter3 0.449 metric tons 

1 meter3 6.29 bbl (LNG) 

1 meter3 35.31 feet3 (LNG) 

1 meter3 23.41 MMBtu (energy) 

1 foot3 0.013 tonnes (LNG) 

1 foot3 0.178 bbl (LNG) 

1 foot3 0.028 meter3 (LNG) 
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°C degrees Celsius 
°F degrees Fahrenheit 
µg/L micrograms per liter 
µPa microPascal 
AAQS Ambient Air Quality Standards 
AAV ambient air vaporizers 
ACHP Advisory Council on Historic Preservation 
ADCP acoustic doppler current profiler  
ADIOS Automated Data Inquiry for Oil Spills 
AIS Automatic Identification System 
Algonquin Algonquin Gas Transmission LLC 
APE area of potential effect 
Applicant or Liberty Liberty Natural Gas, LLC  
AQCR air quality control region 
AST aboveground storage tank 
ATBA Area to be Avoided 
BA Biological Assessment 
AWOIS Automated Wreck and Obstruction Information System 
BACT best available control technology 
BCC birds of conservation concern 
BGEPA Bald and Golden Eagle Protection Act 
BO Biological Opinion 
BOEM Bureau of Ocean Energy Management 
BOG boil-off gas 
BP before present 
Btu British thermal units 
Btu/hr/ft2 British thermal units per hour per square foot 
CAA Clean Air Act 
CESQG conditionally exempt small quantity generator 
CEQ Council on Environmental Quality 
CFC chlorofluorocarbons 
CFD Computational Fluid Dynamics 
CFR Code of Federal Regulations 
CH4 methane 
CO carbon monoxide 
CO2 carbon dioxide 
CO2e carbon dioxide equivalent emissions 
COMDTINST USCG Commandant Instruction 
CPD coastal plain deposits 
CRESLI Coastal Research and Education Society of Long Island, Inc. 
cSEL cumulative sound exposure level 
CWA Clean Water Act 
CWC concrete weight coating 
CYA collocated “Y” assembly 
CZM Coastal Zone Management 
CZMA Coastal Zone Management Act 
dB decibel 
dBA A-weighted decibel 
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List of Acronyms and Abbreviations 

dBL linear decibel 
dBpeak peak sound pressure in dB 
DHS Department of Homeland Security 
DMMP Dredged Material Management Plan 
DO dissolved oxygen 
DOE U.S. Department of Energy 
DOT U.S. Department of Transportation  
DP dynamic positioning 
DPBV DP backfill vessel 
DPPV dynamic positioning pipelay vessel 
DPS Distinct Population Segment 
DSV Dive Support Vessel 
DWPA Deepwater Port Act of 1974 
DWPSP Deepwater Port Security Plan 
EBD emergency buoy disconnect 
EBP Early Benthic Phase 
EDR Environmental Data Resources, Inc. 
EEZ Exclusive Economic Zone 
EFH essential fish habitat 
EIA Energy Information Administration 
EIS Environmental Impact Statement 
ELI Eastern Long Island 
EO Executive Order 
ERNS Emergency Response Notification System 
ESA Endangered Species Act 
ESD emergency shutdown  
ESDV ESD valves 
FAA Federal Aviation Administration 
FDMS Federal Docket Management System 
FERC Federal Energy Regulatory Commission  
FHWG Fisheries Habitat Working Group 
FINDS Facility Index System 
FLACS Flame Acceleration Simulator 
FLAG Federal Land Manager’s Air Quality Related Values Work Group 
FMP Fishery Management Plan 
FRU floating regasification unit 
FSA Facility/Vessel Security Assessment 
FSO Facility/Vessel Security Officer 
FSP Facility/Vessel Security Plan 
FSRU floating storage and regasification unit 
ft2 square feet 
ft3 cubic feet 
ft/sec feet per second 
FTA Federal Transit Administration 
g/hp-hr grams per brake horsepower-hour  
GBS gravity-based structure 
GCU gas combustion unit  
GD glacial drift 
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List of Acronyms and Abbreviations 

GDP gross domestic product 
GFD glaciofluvial deposits 
GHG greenhouse gas 
GNRA Gateway National Recreation Area 
gpm gallons per minute 
GWP global warming potential 
H2SO4 sulfuric acid 
HAP hazardous air pollutant 
HARS Historic Area Remediation Site 
HAZID hazard identification 
HF high frequency 
hp horsepower 
HVDC high voltage direct current 
Hz hertz  
ICF ICF International 
IHA Incidental Harassment Authorization 
IGC International Gas Code 
IMO International Maritime Organization 
IPCC Intergovernmental Panel on Climate Change 
IRA independent risk assessment 
Iroquois Iroquois Gas Transmission System 
ISPS International Ship and Port Security 
kHz kilohertz 
km kilometer 
km/hr kilometers per hour 
kW kilowatt 
kW/m2 kilowatts per square meter 
Ldn day-night sound level 
Leq equivalent sound level  
LF low frequency 
LFL lower flammability limit 
Liberty or Applicant Liberty Natural Gas, LLC  
LIPA Long Island Power Authority 
LNG liquefied natural gas 
LNGRV LNG regasification vessel 
LNM Local Notices to Mariners 
LNYBL Lower New York Bay Lateral 
LOA letter of authorization 
LPG liquefied petroleum gas 
m2 square meter 
m3 cubic meter 
MAO Maritime Administrative Order 
MARAD Maritime Administration 
MARMAP Marine Resources Monitoring, Assessment, and Prediction  
MARPOL International Convention for the Prevention of Pollution from Ships 
MARUs marine autonomous recording units 
MBTA Migratory Bird Treaty Act 
mg/L milligrams per liter  
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mgd million gallons per day 
MMBtu/hr million British thermal units per hour 
MMPA Marine Mammal Protection Act 
MMS Minerals Management Service 
MMscf/d million standard cubic feet per day 
MP milepost 
MPA marine protected areas 
MPRSA Marine Protection, Research, and Sanctuaries Act 
MSA Magnuson-Stevens Fishery Conservation and Management Act 
MSIB Marine Safety Information Broadcast  
MTS Marine Transportation System 
MTSA Maritime Transportation Security Act of 2002 
MYA million years ago 
MW megawatt 
N2O nitrous oxide 
NAA No Anchoring Area 
NAAQS National Ambient Air Quality Standards 
NDBC NOAA National Data Buoy Center 
NEPA National Environmental Policy Act 
ng/L nanograms per liter 
NH3 ammonia 
NHPA National Historic Preservation Act 
NJDEP New Jersey Department of Environmental Protection 
NJHPO New Jersey Historic Preservation Office 
NJ Spills New Jersey Spills 
NMFS National Marine Fisheries Service 
NNSR non-attainment new source review 
NO2 nitrogen dioxide 
NOAA National Oceanic and Atmospheric Administration 
NOAA Fisheries National Oceanic and Atmospheric Administration, National Marine Fisheries 

Service 
NOEP National Ocean Economics Program 
NOI Notice of Intent 
NOTR Northeast Ozone Transport Region  
NOx nitrogen oxides 
NPDES National Pollutant Discharge Elimination System  
NPL National Priorities List 
NRHP National Register of Historic Places 
NSA noise-sensitive areas 
NSR New Source Review 
NSRA navigational safety risk assessment 
NYISO New York Independent System Operator 
NYPA New York Power Authority 
NYSDEC New York State Department of Environmental Conservation 
NYSEP New York State Energy Plan 
NYSHPO New York State Historic Preservation Office 
NY Spills New York Spills 
O3 ozone 
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List of Acronyms and Abbreviations 

OCD Offshore and Coastal Dispersion 
OCS Outer Continental Shelf 
OPAREA U.S. Navy Operating Area 
OPRHP Office of Parks, Recreation and Historic Preservation 
ORV open rack vaporizers 
OSI Ocean Surveys, Inc.  
PANYNJ Port Authority of New York and New Jersey 
Pb lead  
PCB polychlorinated biphenyls 
pg/L picograms per liter 
PHMSA Pipeline and Hazardous Materials Safety Administration 
PLEM pipeline end manifold 
PM particulate matter 
PM10 particulate matter with an aerodynamic diameter less than or equal to 10 microns  
PM2.5 particulate matter with an aerodynamic diameter less than or equal to 2.5 microns  
PMMP Prevention, Monitoring, and Mitigation Program 
Port Ambrose Project, 
   Port or Project 

Port Ambrose Deepwater Port 

ppm parts per million 
ppmw parts per million by weight 
ppt parts per thousand 
PSD Prevention of Significant Deterioration 
psig pounds per square inch gauge 
PSO protected species observers 
psu practical salinity units 
PTS permanent threshold shift 
RCRA Resource Conservation and Recovery Act 
RISHPO Rhode Island State Historic Preservation Office 
RMS recent marine sediments 
RMS root mean square 
ROD Record of Decision 
ROI Region of Influence 
RoRo roll-on/roll-off 
ROV remotely operated vehicle 
RPT rapid phase transition 
Sandia Sandia National Laboratories 
SCR selective catalytic reduction 
SCV submerged combustion vaporizers 
scuba self-contained underwater breathing apparatus 
Secretary Maritime Administrator’s actions and responsibilities as the delegated 

representative of the Secretary of Transportation 
SEQRA New York State Environmental Quality Review Act 
SHPO State Historic Preservation Office 
SIL significant impact level 
SIP state implementation plan 
SMA seasonal management area 
SO2 sulfur dioxide 
SOEI Sable Offshore Energy Inc. 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

Acronyms and Abbreviations xxvi 

List of Acronyms and Abbreviations 

SOLAS Safety of Life at Sea 
SOP standard operating procedure 
SOx sulfur oxide 
SPCC Spill Prevention, Control and Countermeasure 
SPI sediment profile image 
SPL sound pressure level 
SSTI subsea tie-in 
STL Buoy submerged turret loading buoy 
STV shell and tube vaporizers 
tcf trillion cubic feet  
TETCO Texas Eastern Transmission Company  
TEU 20-foot equivalent units 
THPS tetrakis (hydroxymethyl) phosphonium sulfate  
tpy tons per year 
TIP tribal implementation plan 
Transco Transcontinental Gas Pipe Line Company, LLC 
TSCA Toxic Substances Control Act 
TSP total suspended particulates 
TSS total suspended solids 
TSS Traffic Separation Scheme 
TTS temporary threshold shift 
U.S.C. United States Code 
UFL upper flammability limit 
USACE U.S. Army Corps of Engineers 
USCG U.S. Coast Guard 
USDOI U.S. Department of the Interior 
USEPA U.S. Environmental Protection Agency 
USFWS U.S. Fish and Wildlife Service 
USGS United States Geologic Survey 
UST underground storage tank 
US AIRS U.S. Department of Environmental Management’s Air Emissions Listing 
VIA Visual Impact Assessment 
VMS vessel monitoring system 
VOC volatile organic compounds 
VTS Vessel Traffic Services 
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1.0 Introduction 
On September 28, 2012, Liberty Natural Gas, LLC (hereinafter referred to as Liberty or the Applicant), an 
indirect wholly owned subsidiary of West Face Long-Term Opportunities Global Master L.P. (West Face 
Global Master), which is managed by West Face Capital Inc., submitted an application to the U.S. Coast 
Guard (USCG) and Maritime Administration (MARAD) seeking a federal license under the Deepwater 
Port Act of 1974 (DWPA),1 as amended,2 to own, construct, and operate a deepwater port for the import 
and regasification of liquefied natural gas (LNG)3 in federal waters of the New York Bight. LNG would 
be delivered from purpose-built LNG regasification vessels (LNGRVs), vaporized on the LNGRV and 
delivered through subsea manifolds and lateral pipelines to a buried Mainline connecting to the existing 
Transcontinental Gas Pipe Line Company (Transco) Lower New York Bay Lateral (LNYBL)4 in New 
York state waters. The Port Ambrose Deepwater Port (Port Ambrose Project, Port or Project) was 
assigned Docket No. USCG-2013-0363.  

The staff of the USCG and MARAD have prepared this final Environmental Impact Statement (EIS) for 
public review and comment to assess the potential environmental effects that may occur as a result of 
construction and operation of the proposed Project. The final EIS will be used by the USCG and MARAD 
in their decision-making process to determine whether or not to authorize the proposed Project. 

The vertical line in the margin identifies text that has been modified in this final EIS 
and differs substantially from the corresponding text in the draft EIS. 

Together, the USCG and MARAD are the lead federal agencies responsible for licensing of the deepwater 
port. In accordance with Section 1504(f) of the DWPA, this final EIS has been prepared in cooperation 
with additional federal agencies and departments to comply with the requirements of the National 
Environmental Policy Act (NEPA) of 1969, and such compliance shall fulfill the NEPA responsibilities 
of such agencies and departments related to the licensing and review of the proposed Project and the 
requirements of NEPA, the DWPA, USCG Commandant Instruction (COMDTINST) M16475.1D, the 
Department of Homeland Security Management Directive 23-01, Environmental Planning Program, and 
the U.S. Department of Transportation (DOT) Order 5610.1C, “Procedures for Considering 
Environmental Impacts,” and Maritime Administrative Order (MAO) 600-1,”Procedures for Considering 
Environmental Impacts. The U.S. Department of the Interior (USDOI) Bureau of Ocean Energy 
Management (BOEM), U.S. Fish and Wildlife Service (USFWS), National Oceanic and Atmospheric 
Administration Fisheries Service (NOAA Fisheries; also known as National Marine Fisheries Service 
[NMFS]), U.S. Army Corp of Engineers (USACE), U.S. Environmental Protection Agency (USEPA), 
and the U.S. Department of Transportation Pipeline and Hazardous Materials Safety Administration 
(PHMSA) are cooperating agencies for the purpose of this final EIS. They may incorporate this final EIS 
in their permitting processes.  

The DWPA establishes a licensing system for ownership, construction, and operation of deepwater ports 
in waters beyond the territorial limits of the United States. Originally, the DWPA promoted the 
                                                      
1 Public Law (P.L.) 93-627, Sec. 3, January 3, 1975, 88 Stat. 2127, as amended, codified to 33 U.S. Code (U.S.C.) 1501-1524.  
2 On December 20, 2012, the Coast Guard and Maritime Transportation Act of 2012 (Title III, Sec. 312) amended Section 
3(9)(A) of the Deepwater Port Act of 1974 (33 U.S.C. 1502(9)(A) to insert the words “or from” before the words “any State” in 
the definition of Deepwater Port. This amendment grants MARAD the authority to license the construction of Deepwater Ports 
for the export of oil and natural gas from domestic sources within the United States to foreign markets abroad. 
3 LNG is natural gas that has been cooled to about minus 260 degrees Fahrenheit (°F) for efficient shipment and storage as liquid. 
It is more compact than its gaseous equivalent, with a volumetric differential of about 610 to 1. 
4 The Transco LNYBL is an existing 26-inch interstate natural gas pipeline that is part of the 10,500-mile Transco pipeline 
system which extends from South Texas to New York City. The Transco LNYBL begins onshore in Middlesex County, New 
Jersey, continues offshore across Monmouth County, New Jersey and Queens County, New York, and terminates on Long Island, 
Nassau County, New York. 
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construction and operation of deepwater ports as a safe and effective means of importing oil into the 
United States and transporting oil from the Outer Continental Shelf (OCS), while minimizing tanker 
traffic and associated risks close to shore. The Maritime Transportation Security Act of 2002 (MTSA) 
amended the definition of “deepwater port” to include facilities for the importation of natural gas.5 

Under the DWPA, all deepwater ports must be licensed by the Secretary of Transportation (Secretary). 
The Secretary has delegated authority to the USCG and MARAD to process applications submitted by 
private parties to construct, own and operate deepwater ports. The USCG retains this responsibility under 
the Department of Homeland Security.6 On June 18, 2003, the Secretary delegated authority to MARAD 
to issue, transfer, amend, or reinstate a license for the construction and operation of a deepwater port.7 
The responsibility for preparing the Project Record of Decision (ROD) and for issuing or denying the 
Deepwater Port License has also been delegated to MARAD. Hereafter, “the Secretary” refers to the 
Maritime Administrator as the delegated representative of the Secretary. On April 30, 2013, MARAD 
issued a Notice of Policy Clarification Concerning the Designation of Adjacent Coastal States for 
Deepwater Port License Applications advising the public that nautical miles shall be used when 
determining Adjacent Coastal State status.8 Pursuant to the criteria provided in the Act, New York and 
New Jersey are the Adjacent Coastal States for the proposed Project. Other states may apply for Adjacent 
Coastal State status in accordance with 33 United States Code (U.S.C.) 1508(a)(1). 9 

On June 14, 2013, the MARAD issued a Notice of Application in the Federal Register, summarizing the 
Applicant's deepwater port application.10 Under procedures set forth in the DWPA, the USCG and 
MARAD have 240 days from the date of the Notice of Application to hold one or more public license 
hearings in the adjacent coastal state(s). 

On October 21, 2013, the USCG and MARAD issued a letter to suspend the statutory timeline required 
by the DWPA for 90 calendar days, commencing on October 21, 2013 and ending on January 18, 2014. 
This timeline suspension was issued to account for data gap and public comment responses, as well as to 
account for the Federal Government shutdown that occurred during October 2013. During the shutdown, 
most of MARAD and the USCG deepwater port teams were in a furlough status. On March 7, 2014, this 
suspension was continued retroactively to January 19, 2014, and indefinitely. This period of suspension 
was not counted in determining the date prescribed by the time limits set forth in 33 U.S.C. 1504(g) and 
1504(i)(4) of the DWPA. 

The Applicant also filed permit applications required under the Clean Air Act (CAA) and Clean Water 
Act (CWA) with the USEPA. If a DWPA license is issued, the Applicant will apply to the USDOI, 
BOEM for port facilities and a pipeline right-of-way. 

Liberty proposes to locate the proposed Project in Bureau of Ocean Energy Management (BOEM) OCS 
blocks 6708, 6709, and 6758, approximately 16.1 nautical miles off of Jones Beach, New York and 
27.1 nautical miles from the entrance of New York Harbor, 13.1 nautical miles east of Sandy Hook, New 
Jersey, and approximately 24.9 nautical miles from Long Branch, New Jersey. The 18.8-nautical-mile 
                                                      
5 P.L. 107-295, Section 106, November 25, 2002, 116 Stat. 2064. 
6 Title XV (Transition) of the Homeland Security Act provides that “pending matters,” including license applications currently 
being processed, will continue regardless of the transfer of USCG from the DOT. Even though the function of processing 
applications has been transferred with USCG to the U.S. Department of Homeland Security, the Secretary of Transportation 
retains ultimate authority to issue, transfer, amend, or reinstate licenses under the Deepwater Port Act. 
7 Vol. 68, Federal Register, No. 117, Wednesday, June 18, 2003, pp 36496-97. 
8 Vol. 78, Federal Register, No. 83, Tuesday, April 30, 2013, pp 25349-51. 
9 33 U.S.C. 1508(a)(1) designates as an “adjacent coastal state” any coastal state, which would be located within 15 miles of any 
proposed deepwater port. On April 30, 2013, MARAD issued clarification in Vol 78 Federal Register, No. 83, pp 25349-51, that 
nautical miles shall be applied when designating an adjacent coastal state under 33 U.S.C. 1508(a)(1). 
10 Vol. 78, Federal Register, No. 115, Friday, June 14, 2013, pp 36014-16. 
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Mainline is proposed to connect to the existing Transco LNYBL in New York state waters, approximately 
2.2 nautical miles southwest of Long Beach, New York and 13.1 nautical miles east of Sandy Hook, New 
Jersey. The proposed Port facilities contained in the USCG and MARAD license application would 
consist of:  

• Two subsea submerged turret loading buoys (STL™ Buoys) 
• Two flexible risers 
• Two pipeline end manifolds (PLEMs) 

The proposed offshore pipeline facilities contained in the USCG and MARAD license application would 
consist of: 

• Two 26-inch-diameter pipeline laterals 
• One 18.8 nautical mile, 26-inch-diameter Mainline 

Detailed descriptions of the Proposed Action (port and pipeline facilities) are provided in Section 2.1. 

Each STL Buoy would connect to a PLEM using the flexible riser assembly, and the PLEM would 
connect to the pipeline laterals. Purpose-built LNGRVs, each capable of transporting approximately 
145,000 cubic meters of LNG, would connect to a STL Buoy to deliver natural gas to the proposed 
Mainline. Once securely moored and when system safety checks are complete, the LNGRV would 
vaporize the LNG using a two-step “closed-loop” system. The closed-loop system would use a 
recirculated water-glycol mixture as an intermediate heating medium, heated by steam generated by the 
vessel’s two auxiliary boilers, which would be fired by boil-off gas (BOG) from the vessel’s LNG tanks, 
consuming approximately 2.5 percent of each LNGRV’s LNG cargo in the process.  

The proposed 26-inch-diameter Mainline would connect the proposed Port facilities to the Transco 
LYNBL pipeline system approximately 2.2 nautical miles southwest of Long Beach, New York and 
13.1 nautical miles east of Sandy Hook, New Jersey. The proposed Mainline route would run from 
milepost (MP) 0.0 approximately 16.8 nautical miles in a northwest direction through BOEM OCS lease 
blocks 6708, 6658, 6657, 6607, 6606, 6556, 6555, 6654, 6504, and 6503 where it would cross into New 
York state waters. From MP 19.3, the pipeline would continue in a northwest direction for approximately 
2.1 nautical miles to the intersection with the Transco LYNBL at MP 21.67. Figure 1.1-1 shows the 
general location of the proposed Project. Section 2.1 provides a more detailed description of the proposed 
Mainline and ancillary facilities. The Region of Influence (ROI) for impacts on resources described in this 
final EIS includes the area within and directly adjacent to the proposed Port location and proposed 
Mainline route that could be affected by construction, operation, and decommissioning of the proposed 
Port Ambrose Project. 

1.1 Purpose and Need 
The purpose for licensing LNG deepwater ports is to provide a reliable and timely supply of natural gas, 
and to increase energy diversity in the United States during periods of high energy demand, considering 
the growing demand for residential, industrial, and electric generation in the downstate New York City 
and Long Island markets, while considering impacts on the environment, safety, and security. 
Accomplishing the project purpose and need requires construction of appropriate facilities for receiving 
the LNG, revaporizing the LNG to a gaseous state, and interconnecting the facility to the existing 
transmission pipeline system, which would distribute the natural gas into the downstate New York City 
and Long Island markets to meet existing and future demand requirements, particularly during periods of 
peak winter and summer demand.11 

                                                      
11 The Northeast and New York City gas markets are highly seasonal with dual peaks, a very large peak in the winter due to 
heating demand and a smaller peak in the summer for electric power generation. ICF predicts increases in winter and summer 
peak period demand for the New York City region (ICF 2012). 
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Figure 1.1-1. Proposed General Project Location
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The DWPA of 1974, as amended, was passed to promote and regulate the construction and operation of 
deepwater ports as a safe and effective means of importing oil or natural gas into the United States. The 
DWPA requires the Secretary to approve or deny a deepwater port license application. In reaching this 
decision, the Secretary must carry out the Congressional intent expressed in the DWPA, which is to: 

• “authorize and regulate the location, ownership, construction and operation of deepwater ports in 
waters beyond the territorial limits of the United States; 

• provide for the protection of the marine and coastal environment to prevent or minimize any 
adverse impact that might occur as a consequence of the development of such ports; 

• protect the interests of the United States and those of adjacent coastal States in the location, 
construction, and operation of deepwater ports; 

• protect the rights and responsibilities of the States and communities to regulate growth, determine 
land use, and otherwise protect the environment in accordance with law; 

• promote the construction and operation of deepwater ports as a safe and effective means of 
importing oil and natural gas into the United States and transporting oil and natural gas from the 
outer continental shelf while minimizing tanker traffic and the risks attendant thereto; and 

• promote oil and natural gas production on the outer continental shelf by affording an economic 
and safe means of transportation of outer continental shelf oil and natural gas to the United States 
mainland.” 

The Congressional intent is codified in nine requirements set forth in 33 U.S.C. 1503(c), as follows: 

• The Applicant is financially responsible and will meet the requirements of the DWPA. 
• The Applicant can and will comply with applicable laws, regulations, and license conditions. 
• Construction and operation of the deepwater port will be in the national interest and consistent 

with national security and other national policy goals and objectives, including energy sufficiency 
and environmental quality. 

• The deepwater port will not unreasonably interfere with international navigation or other 
reasonable uses of the high seas, as defined by treaty, convention, or customary international law. 

• The Applicant has demonstrated that the deepwater port will be constructed and operated using 
best available technology, so as to prevent or minimize adverse impact on the marine 
environment. 

• The Secretary has not been informed, within 45 days of the last public hearing on a proposed 
license for a designated application area, by the Administrator of the Environmental Protection 
Agency that the deepwater port will not conform with all applicable provisions of the Clean Air 
Act, as amended (42 U.S.C. 7401 et seq.); the Federal Water Pollution Control Act, as amended 
(33 U.S.C. 1251 et seq.); or the Marine Protection, Research and Sanctuaries Act, as amended 
(16 U.S.C. 1431 et seq., 1447 et seq.; 33 U.S.C. 1401 et seq., 2801 et seq.). 

• The Secretary has consulted with the Secretaries of the Army, State and Defense to determine 
their views on the adequacy of the application, and its effect to programs within their respective 
jurisdictions. 

• The Governor of the adjacent coastal state approves, or is presumed to approve, issuance of the 
license. 

• The adjacent coastal state to which the deepwater port is to be directly connected by pipeline has 
developed, or is making at the time the application is submitted, reasonable progress, toward 
developing an approved coastal zone management program pursuant to the Coastal Zone 
Management Act (CZMA) of 1972 (16 U.S.C. 1451 et seq.). 
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The DWPA application currently under consideration is one proposed by Liberty. In its application, 
Liberty proposes to construct, own, and operate the proposed Project to receive and vaporize LNG and 
transport natural gas at a geographical location that allows it to connect into the downstate New York and 
Long Island market via the existing natural gas transmission infrastructure. 

Increasing U.S. Demand for Natural Gas 
Energy demand in the United States, and in particular, the Northeast, has been growing and continues to 
increase steadily. Part of the intent for the recent DWPA amendments was to provide mechanisms to 
ensure that the U.S. energy market could access worldwide natural gas supplies that the federal 
government recognized would become a key supply source for the country’s existing and projected 
natural gas demands over the next 10 years. The U.S. Department of Energy (DOE), Energy Information 
Administration (EIA) estimates that total energy consumption in the United States will increase by 
0.3 percent per year, to 107.6 quadrillion British thermal units (Btu) from 2011 to 2040 (EIA 2014). The 
EIA projects that annual demand for natural gas in the United States could grow by about 0.6 percent per 
year, and could reach 30.1 quadrillion Btu by 2040, due largely to projected electricity generation 
(EIA 2014). Recent trends (Table 1.1-1) suggest that natural gas demand in the lower 48 states has 
exceeded supply in four out of the past nine years to date. In addition, the natural gas share of electricity 
generation is expected to grow to approximately 39 percent, potentially reaching 14.8 trillion cubic feet 
(tcf) by 2040 (EIA 2014). 

Peak Demand 
Actual need for energy, or energy demand, fluctuates during the year depending on weather conditions 
and market conditions dictating industrial and commercial use. The periods in which demand for energy 
is highest is considered “peak demand.” Gas markets follow this same general pattern, resulting in peaks 
in demand that correspond to system need. The amount of energy a system is using is considered “load.” 
All customers contribute to the overall load on the system, and additional input is required to provide a 
reliable gas load to customers during heavy usage or peak demand. 

As stated, the purpose of the proposed Project is to provide a reliable and timely supply of natural gas that 
will increase energy diversity while considering the growing demand for residential, industrial, and 
electric generation in the downstate New York City and Long Island markets. The availability of 
abundant, low-cost natural gas has increased demand from these multiple end-use sectors, particularly the 
electric power sector, which is currently the largest consumer of natural gas in the United States 
(DOE 2015). The Northeast, and in particular, the New York City gas markets, are highly seasonal with a 
large peak in demand during the winter due to increased heating needs, and a smaller peak in the summer 
for electric power generation (DOE 2015). Such peak demand has the potential to burden existing natural 
gas delivery systems, particularly during periods of extreme temperatures. The winter of 2013-2014 
demonstrated that there were significant constraints in the natural gas supply system created by a 
combination of increased demand from residential, commercial and industrial conversions; cold weather 
affecting traditional demand; and new natural-gas fired power generation. While natural gas prices have 
steeply declined over the last several years, critical links between supply and demand, especially on days 
where demand is highest, have led to unprecedented spikes in the cost of natural gas and electricity. 
During the winter of 2013-2014, spot natural gas prices reached $120 per MMBtu in New York City, up 
from a 2013 high of $36 per MMBtu (EIA 2015). In addition, peak hourly spot electricity prices exceeded 
$518 per megawatt hour in New York City during this same time (EIA 2015). 

Diversification of the natural gas supply, including pipeline expansion and LNG imports has the potential 
to prevent natural gas shortages caused by existing pipeline constraints and to help moderate energy costs. 
For example, increased natural gas supply in New England for the winter of 2014-2015, including LNG 
imports form the Northeast Gateway Deepwater Port, off the coast of Boston, Massachusetts, contributed 
to reduced average wholesale energy prices from an average of $138 per megawatt hour in the winter of 
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2013-2014, to an average of $77 per megawatt hour in the winter of 2014-2015 (ISO New England 2015). 
Prior to the winter of 2014-2015, Northeast Gateway Deepwater Port last received a shipment in 2010 and 
is likely to receive additional winter shipments in the near-future. Increased fuel supply during the winter 
peak demand directly contributed to the lower price levels in 2014-2015 (ISO New England 2015). 

Natural Gas Outlook for New York 
The state of New York depends on natural gas primarily for residential and small commercial space 
heating and is highly weather sensitive. New York’s natural gas market is winter peaking with over 
70 percent of residential and 60 percent of commercial natural gas consumption occurring between 
November and March. In 2010, New York was ranked eighth in the United States by the EIA in total 
energy consumption (EIA 2013). In 2011, natural gas consumption elevated to approximately 
1,247 trillion Btu, ranking New York fifth nationally (EIA 2013). According to the Draft New York State 
Energy Plan (NYSEP 2014), projections indicate that for New York, adequate pipeline delivery capacity 
is critical to ensure that available gas supplies can be provided to the markets that require them, 
particularly the downstate New York and Long Island market.  

From 2001 through 2010, natural gas consumption has fluctuated, mainly due to conversion to economic 
fuel switching by oil/gas steam plants and peak demand during weather-related circumstances 
(NYSEP 2014). While this fluctuation is evident, natural gas supply and demand has shown an increasing 
trend between 2005 through 2014 (EIA 2013) (see Table 1.1-1). Natural gas continues to be the fuel of 
choice for new and replacement generation due to economic, operational, and environmental advantages. 
Natural gas-fired generation, in general, tends to have lower capital costs, are cleaner burning, are more 
energy-efficient, and have a greater degree of operational flexibility (NYSEP 2014). By 2035, New York 
annual gas demand is expected to grow by about 185 billion cubic feet to about 1.48 tcf. According to 
NYSEP (2014), 80 percent of the growth in demand is concentrated around New York City and Long 
Island, which are both capacity constrained. Currently, New York’s gas supply is from production regions 
in other states, principally Gulf Coast states and Canada. Gas is shipped to New York through existing 
interstate pipelines from producing and storage areas. The capacity of interstate pipelines to transport 
sufficient commodity to meet New York’s increasing demand for natural gas is a concern, particularly for 
the downstate region. New delivery points at New York City market locations would relieve existing 
capacity constraints and increase the reliability of the gas system. In addition, these would also reduce 
both the volatility of downstate market gas prices and the delivered price of natural gas. New supplies 
increase gas market reliability and minimize price volatility by providing other sources of supply that are 
available when other supplies, such as those from the Gulf of Mexico, are disrupted as a result of 
hurricanes or other factors. For example, the NYSEP notes that in the wake of Hurricanes Katrina and 
Rita in 2005, gas prices in New York were sharply higher due to the disruption of gas supplies to the 
region (NYSEP 2014). Additional pipeline capacity into the downstate region would provide a direct 
benefit to not only the natural gas ratepayers but also to electric ratepayers. 

The NYSEP (2014) determined that New York should take specific steps to encourage investment in 
natural gas infrastructure, including LNG facilities that are sited, constructed, and operated as to be fully 
consistent with applicable state and federal environmental and safety laws and regulations. The NYSEP 
(2014) plan concluded that LNG import projects could serve New York State and that such projects could 
provide a new gas supply source that could have the effect of diminishing price volatility. A large volume 
of imported LNG entering the Northeast market close to load centers would also likely increase the 
competiveness of the market and could lower prices. At the local level, New York City’s long-term 
growth plan (April 2011 update of PlaNYC), includes initiatives to increase natural gas transmission and 
distribution capacity in order to improve reliability and encourage conversion from highly polluting fuels 
(PlaNYC 2011). In addition, the PlaNYC introduces Energy Initiative 13, which encourages the 
development of clean distributed generation. These initiatives were codified in New York City regulations 
that require all new heating systems to burn only No. 2 oil, natural gas, or the equivalent in terms of 
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emissions beginning May 2011, with a conversion of all No. 4 or No. 6 oil systems by 2030 
(PlaNYC 2011). Without additional natural gas capacity, New York City utilities “will be unable to 
respond to growing demand for new service as customers pursue clean distributed generation and 
conversions from dirty heating oil” (PlaNYC 2011). Current projects that have been constructed, or are 
scheduled for construction, to increase New York City’s natural gas capacity included the Spectra 
Pipeline, completed in November 2013, and the Williams Pipeline (Transco Rockaway Lateral), which 
was placed into service in May 2015.  
Table 1.1-1. Annual U.S. Natural Gas Supply and Demand in the Lower 48 Continental States (Trillion Cubic 

Feet) 

Demand 
Year 

2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

Residential 13.22 11.97 12.94 13.37 13.09 13.1 12.91 11.42 13.22 12.82 

Commercial a/ 8.22 7.76 8.25 8.61 8.54 8.5 8.64 7.94 8.79 8.61 

Industrial b/ 18.09 17.88 18.23 18.22 16.9 18.7 18.92 19.5 20 20.48 

Electric Power 16.08 17.05 18.74 18.22 18.83 20.24 20.75 24.96 22.1 21.58 

Plant Fuel 3.05 3.13 3.36 3.33 3.49 3.52 3.62 3.81 3.85 3.88 

Pipeline and 
Distribution 1.6 1.6 1.7 1.77 1.84 1.85 1.87 1.95 1.95 1.96 

Vehicle Use 0.06 0.07 0.07 0.07 0.07 0.08 0.09 0.09 0.09 0.09 

Total Demand 60.31 59.45 63.3 63.6 62.77 65.99 66.81 69.68 70 69.42 

Total Supply c/ 59.66 59.16 63.85 63.59 63.05 65.68 67.3 70.01 70.5 70.14 
Source: Energy Information Administration/Short-Term Energy and Winter Fuels Outlook, October 2013. 
a/ Commercial consumption is gas used by nonmanufacturing establishments or agencies primarily engaged in the sale of goods 
or services such as hotels, restaurants, wholesale and retail stores, and other service enterprises; and gas used by local, state 
and federal agencies engaged in nonmanufacturing activities.  
b/ Industrial consumption includes natural gas used for heat, power, or chemical feedstock by manufacturing establishments; 
those engaged in mining or other mineral extraction; and consumers in agriculture, forestry, fisheries, and construction. 
c/ Total Supply includes total U.S. dry gas production, imports, exports, supplemental gaseous fuels, and working gas in storage. 

Given the established need for new supply, the Applicant commissioned a study (the ICF Report) by ICF 
International (ICF 2012), the firm hired by the state of New York to assist in the preparation of the 
NYSEP. The ICF Report concluded that there will be substantial growth in natural gas demand 
throughout North America and that increased supplies are required to meet growing demand in the 
Northeast United States, particularly in New York City, which accounts for approximately 20 percent of 
the total gas demand in the Northeast. Approximately 80 percent of the anticipated growth will occur in 
the power generation sector. Gas-fired generation will be increasingly relied on during the next 25 years 
as demand continues to grow. Gas-fired generation will increasingly replace coal-fired generation, as new 
regulations limiting carbon emissions are introduced (ICF 2012). In addition, supplemental information 
provided by ICF (2014) indicated that supply has led to spikes in gas prices, particularly during time such 
as the 2013/2014 Polar Vortex event. Price volatility during the weather event caused higher than normal 
gas prices in the Northeast (ICF 2014). The proposed Project would increase New York’s natural gas 
transport options, particularly in the downstate market, by improving efficiency, volume, and flexibility 
of the existing natural gas delivery system. Importation of LNG also allows the delivery of a diversified 
source of natural gas supply from conventional gas fields (historically, mainly from the Caribbean 
country of Trinidad and Tobago for U.S. imports) directly into the downstate New York market with no 
additional onshore infrastructure development required. 
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Pipeline Capacity 
The USCG received comments questioning whether the existing Transco LNYBL has enough pipeline 
capacity to receive the quantity of natural gas Port Ambrose proposes to deliver. Associated with this 
comment was to what extent, if any, Transco’s new Rockaway Lateral project (Federal Energy 
Regulatory Commission [FERC] docket# CP13-36-000), and the related Northeast Connector project 
(FERC docket # CP-13-132-000), are related to the Port Ambrose project. 

In addition to the information presented earlier, the USCG also references the following: 

• FERC’s final EIS of February 2014 Rockaway Delivery Lateral and Northeast Connector Project. 
(See Purpose and Need for the Proposed Action especially in the Purpose and Need section.) 
https://www.ferc.gov/industries/gas/enviro/eis/2014/02-28-14-eis.asp  

• FERC Order Issuing Certificates and Granting Abandonment Issued May 8, 2014 for the same 
projects at http://www.ferc.gov/CalendarFiles/20140508180214-CP13-36-000.pdf 

• Letter from National Grid of New York to the US Coast Guard dated July 27, 2015, which can be 
found on regulations.gov (USCG-2013-0363-2152)  

• The Williams Transco website of expansion projects: http://co.williams.com/expansionprojects/ 
• FERC Gas Tariff of Transco filed with the FERC at http://www.1line.williams.com/ 

Transco/index.html. 

The Transco Rockaway Lateral and the related Northeast Connector project are designed to enhance gas 
supply capability to the National Grid’s distribution system in Brooklyn and Queens. Prior to the 
Rockaway Lateral being placed into service, Transco delivered gas via their LNYBL to National Grid at 
the Long Beach delivery point for Long Island and New York City customers. 

The Rockaway Lateral enables delivery of gas directly to New York City. Because Liberty’s tie-in to the 
Transco LNYBL is located between the Rockaway Lateral and the Long Beach delivery point, it would 
be able to supplement supply during these periods of peak demand.  

In addition: 
• According to the Transco objectives noted in the FERC Order, The Rockaway Lateral was 

proposed in conjunction with the Northeast Connector to provide additional supply, flexibility, 
and enhanced reliability of National Grids distribution system. The potential for additional gas 
from Port Ambrose was not associated with this proposal. 

• There is sufficient pipeline capacity for Port Ambrose gas during peak demand and potentially at 
other times supporting overall increased incremental demand due to conversion to natural gas 
from other fossil fuels in heating and power plants. 

• In its comment, National Grid believes Port Ambrose would provide added efficiency, flexibility, 
and reliability to its regional natural gas distribution system. 

• The Williams Transco expansion projects website shows plans to increase gas transmission to 
areas along the Atlantic seaboard south of New York. 

• Regardless of overall Transco LNYBL pipeline capacity status, Port Ambrose could be 
considered a “shipper” bidding on supplying gas as noted in the Transco Tariff. 

1.2 Scope and Organization of this Final EIS 
In processing DWPA applications, the Secretary (through USCG and MARAD) is responsible for 
complying with numerous federal and state regulations, including NEPA. As such, the purpose of this 
final EIS is to provide an environmental analysis sufficient to support the Secretary’s licensing decision; 
to facilitate a determination of whether Liberty has demonstrated that the proposed Project would be 
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located, constructed, operated, and, eventually upon retirement, decommissioned, using the best available 
technology necessary to prevent or minimize adverse impacts on the environment; and to encourage and 
facilitate involvement by the public and interested agencies in the environmental review process. 

The affected environmental resource areas evaluated in this final EIS include water quality, biological 
resources, threatened and endangered marine mammals, sea turtles, fish and birds, geological resources, 
cultural resources, ocean uses, land uses, recreation and visual resources, socioeconomics, transportation, 
air quality, noise, and public safety. This final EIS describes the proposed action and potential alternatives 
(Section 2.0), the affected environment as it currently exists (Section 3.0), the probable environmental 
consequences that may result from construction, operation, and decommissioning of the proposed Project 
(Section 4.0), public safety (Section 5.0), and cumulative and other impacts (Section 6.0). 

Where applicable, this final EIS considers safety but does not function as the final safety evaluation. All 
aspects of port safety would be addressed in the Port Operations Manual, which would require USCG 
approval prior to initiation of deepwater port operations. Financial responsibility is being evaluated within 
MARAD as a separate task that would be considered along with this final EIS as part of the final 
licensing decision. 

In developing this final EIS, the USCG adhered to the procedural requirements of NEPA, the Council on 
Environmental Quality (CEQ) regulations for implementing NEPA (40 Code of Federal Regulations 
[CFR] 1500-1508), Department of Homeland Security Management Directive 23-01, Environmental 
Planning Program, USCG procedures for implementing NEPA (COMDTINST M16475.1D, National 
Environmental Policy Act Implement Procedures and Policy for Considering Environmental Impacts), the 
USCG’s final rule for deepwater ports for LNG, as well as the DOT and MARAD procedures for 
considering environmental impacts (DOT Order 5610.1C and MAO 600-1).12  

1.3 Public Review and Comment 
Agency and public participation in the NEPA process promotes open communication between the public 
and the government and enhances decision-making. All persons and organizations having a potential 
interest in the Secretary’s decision whether to grant the license are encouraged to participate in the 
decision-making process. 

The USCG and MARAD initiated the public scoping process on June 24, 2013, with the publication of a 
Notice of Intent (NOI) to prepare an EIS in the Federal Register. The NOI included information on public 
meetings and informational open houses; requested public comments on the scope of the EIS; and 
provided information on how the public could submit comments by mail, hand delivery, facsimile, or 
electronic means.13 The closing date of July 14, 2013 for receipt of materials in response to the request for 
comments was extended until July 23, 2013.14 This closing date was subsequently extended until 
August 22, 2013.15 The NOI also announced the establishment of a public docket, accessible through the 
Federal Docket Management System (FDMS) website: http://www.regulations.gov under docket number 
USCG-2013-0363. 

An Interested Party Letter, the NOI published in the Federal Register, and a fact sheet describing the 
proposed Project were sent to federal, state, and local agency representatives; and other potentially 
interested parties. Public comments submitted as part of the scoping process were considered during the 
development of the draft EIS.   

                                                      
12 The final rule was issued August 19, 2010 and went into effect September 20, 2010 per 33 CFR 150 and 165. 
13 Vol. 78, Federal Register, No. 121, Monday, June 24, 2013, pp 37878-80. 
14 Vol. 78, Federal Register, No. 131, Tuesday, July 9, 2013, p. 41190. 
15 Vol. 78, Federal Register, No. 136, Tuesday, July 16, 2013, p. 42588. 
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As an additional mechanism to facilitate public participation in the scoping process, the USCG and 
MARAD held an informational open house at the Allegria Hotel, 80 West Broadway, Long Beach, New 
York, on July 9, 2013, and at the New Jersey Convention and Exposition Center, 97 Sunfield Avenue, 
Edison, New Jersey, on July 10, 2013. The open houses were attended by 380 recorded individuals16 
(New York 192, New Jersey 188). At the Long Beach, New York meeting, 52 individuals provided oral 
comments while 40 individuals provided oral comments at the Edison, New Jersey meeting. Some of the 
attendees also provided oral or written comments either in support of or in opposition to the proposed 
Project. Several of these speakers represented local, regional, and/or national organizations. A total of 
seven submissions from state and federal agencies, four submissions from local agencies, 78 submissions 
from companies and organizations, and 895 submissions from individuals were received on the FDMS 
Docket. Several of the submissions received from companies and organizations were compilations of 
hundreds of form letters signed by different individuals. Approximately 10,000 form letters were received 
through this mechanism as well as one petition with a reported signature count of 16,000 individual 
stakeholders. The written comments on the FDMS Docket generally mirror those received at the public 
meetings, but also included additional concerns.  

The USCG and MARAD issued a notice of availability (NOA) in the Federal Register on December 16 
2014, announcing the availability of the draft EIS for public review (Appendix A). The NOA included 
information on public meetings and informational open houses; requested public comments on the draft 
EIS; and provided information on how the public could submit comments by mail, hand delivery, 
facsimile, or electronic means.17 The closing date of February 10, 2015 for receipt of materials in 
response to the request for comments was extended until March 16, 2015.18 Public comments submitted 
as part of the public comment process were considered during the development of this final EIS and are 
included with individual responses in Appendix Q. 

To facilitate public participation in the EIS process, the USCG and MARAD held public meetings in 
Jamaica, New York on Wednesday, January 7, 2015 and Eatontown, New Jersey on Thursday, January 8, 
2015. Both public meetings were preceded by an informational open house. The public meetings were 
attended by 624 recorded individuals19 (New York: 224, New Jersey: 400). At the Jamaica, New York 
meeting, 87 individuals provided oral comments while 89 individuals provided oral comments at the 
Eatontown, New Jersey meeting. Some of the attendees also provided oral or written comments either in 
support of or in opposition to the proposed Project. Several of these speakers represented local, regional, 
and/or national organizations. A total of 13 submissions from state and federal agencies, 10 submissions 
from local agencies, 148 submissions from companies and organizations, and 1,722 submissions from 
individuals were received on the FDMS Docket. Several of the submissions received from companies and 
organizations were compilations of hundreds of form letters signed by different individuals. 
Approximately 31,000 form letters were received through this mechanism as well as one petition with a 
reported signature count of 16,000 individual stakeholders. The written comments on the FDMS Docket 
generally mirror those received at the public meetings, but also included additional concerns.  

                                                      
16 Estimates indicate that attendance was closer to 250 individuals per meeting, accounting for those who did not sign in at the 
registration table. 
17 Vol. 79, Federal Register, No. 241, Tuesday, December 16, 2014, pp 74808-10. 
18 Vol. 80, Federal Register, No. 22, Tuesday, February 3, 2015, p. 5883-84. 
19 Estimates indicate that attendance was closer to 450-500 individuals per meeting, accounting for those who did not sign in at 
the registration table. 
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1.4 Permits, Approvals, and Regulatory Requirements 
As the lead agencies for administration of the DWPA, license application processing and issuance, and 
NEPA compliance, the USCG and MARAD are responsible for compliance with the provisions of 
numerous state and federal environmental laws that require consultation with other agencies concerning 
specific environmental resources. Agency consultations and correspondence can be found in Appendix B. 
Examples of these include Section 7 of the Endangered Species Act (ESA), the Magnuson-Stevens 
Fishery Conservation and Management Act (MSA), and Section 106 of the National Historic Preservation 
Act (NHPA). Described below are the various legal requirements and consultation obligations; where 
applicable, Sections 3.0, 4.0, and 6.0 also discuss those requirements. Any enforceable conditions 
imposed as part of an approved license must be consistent with the appropriate and applicable regulations. 

The Applicant would be required to obtain approvals related to, and comply with all applicable and 
appropriate permits, guidelines, and approvals as provided for in the CZMA, the CWA, and the CAA for 
any impacts on coastal resources, wastewater discharges, or regulated air emissions to the environment, 
respectively. The Applicant must also provide the licensing agency with the information necessary to 
evaluate potential compliance with the applicable regulations and guidelines. 

The USCG is currently engaged in informal consultation with NOAA Fisheries and USFWS regarding 
the potential impacts, monitoring plans, and subsequent mitigation of the proposed Project on federally 
listed threatened and endangered species and any Marine Mammal Protection Act (MMPA) species. Any 
consultation would be completed before the ROD on the proposed Project and within the time allowed in 
33 U.S.C. 1501 et seq. for the USEPA to notify the Secretary that the proposed Project would not 
conform with all applicable provisions of the CAA, the Federal Water Pollution Control Act of the 
MPRSA, and 33 U.S.C. 1501 et seq. All consultation correspondence to date is located in Appendix B of 
this final EIS. 

Table 1.4-1 lists major federal and state permits, approvals and consultation requirements required to 
construct and operate a natural gas deepwater port.  

Table 1.4-1.  Major Permits, Approvals, and Consultations for Natural Gas Deepwater Ports 

Agency Permit/Approval/Consultation 

U.S. Department of Homeland Security, USCG 
License application processing 
Post-licensing design, construction, operations approval, and 
oversight 

U.S. Department of Transportation (DOT), 
MARAD License application processing and approval 

U.S. DOT, Pipeline and Hazardous Material 
Safety 

Establish and enforce deepwater port pipeline safety 
regulations  
Consultation on LNG facility design 

U.S. Department of the Interior, Bureau of 
Offshore Energy Management (BOEM) 

Advise USCG and MARAD concerning the potential impacts of 
DWPA terminals on OCS lease blocks 
Pipeline right-of-way application and coordination 
Hazard surveys guidance and coordination 
Archaeological coordination 

U.S. Department of the Interior, U.S. Fish and 
Wildlife Service (USFWS) 

Section 7 ESA coordination 
Migratory Bird Treaty Act coordination 
Coastal Barrier Resources Act coordination 

U.S. Department of the Interior, Bureau of Indian 
Affairs (BIA) Tribal consultations and notifications 
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Agency Permit/Approval/Consultation 

U.S. Environmental Protection Agency (USEPA) 

CWA National Pollutant Discharge Elimination System 
(NPDES) permit 
Title V CAA permit 
CAA Preconstruction permit 
CAA General Conformity Determination 
CWA Section 404 permit and mitigation consultation 

U.S. Department of Commerce, National 
Oceanic and Atmospheric Administration, 
National Marine Fisheries Service (NOAA 
Fisheries) 

Section 7 ESA coordination 
Essential Fish Habitat (EFH) coordination under MSA 
Marine Mammal Protection Act coordination 
National Marine Sanctuaries Act (NMSA) Section 304(d) 
consultation 

U.S. Army Corps of Engineers (USACE) 
Section 404 CWA permit 
Rivers and Harbors Act Section 10 permit 

U.S. Department of Defense Consultation (review of license application adequacy and 
views on effects to departmental programs) 

U.S. Department of State, Bureau of Oceans 
and International Environmental and Scientific 
Affairs 

Consultation (review of license application adequacy and 
views on effects to departmental programs) 

New York Historic Preservation Office (State 
Historic Preservation Office [SHPO]) Section 106 NHPA coordination 

Office of the Governor, New York Consent to issue license 

New York State Coastal Management Program CZMA Consistency Certification 

New York State Department of Environmental 
Conservation (NYSDEC) 

Consultation (protected species) 
Water quality certification 
State Environmental Quality Review Act (SEQR) 

New Jersey Department of Environmental 
Protection (NJDEP) Natural and Historic 
Resources Historic Preservation Office (SHPO) 

Section 106 NHPA coordination 

Office of the Governor, New Jersey Consent to issue license 

NJDEP Coastal Management Program CZMA Consistency Certification 

Provisions of the Endangered Species Act (ESA) 
Section 7 of the ESA states that any project authorized, funded, or conducted by any federal agency 
should not “… jeopardize the continued existence of any endangered species or threatened species or 
result in the destruction or adverse modification of habitat of such species which is determined … to be 
critical.” The USCG and MARAD, or an applicant if designated as a non-federal representative, are 
required to “informally” consult with the USFWS and NOAA Fisheries to determine whether any 
federally listed or proposed endangered or threatened species or their designated critical habitats occur 
near the proposed Port facilities. If it is determined that these species or habitats might be affected by the 
proposed Project, the USCG and MARAD must begin “informal” consultation with the USFWS or 
NOAA Fisheries and prepare a Biological Assessment (BA) to identify the nature and extent of effects 
and recommend measures that would avoid or reduce potential effects to the species. The BA would be 
used for determining whether the effects would likely jeopardize any listed species or result in the 
destruction or adverse modification of designated critical habitat. After review of the BA, either NOAA 
Fisheries or the USFWS, or both, would issue a Biological Opinion (BO) on the potential for jeopardy. 
NOAA Fisheries and/or the USFWS may also issue an incidental take statement as an exception to the 
takings prohibitions in Section 7 of the ESA. The threatened and endangered species sections of this final 
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EIS (Sections 3.3 and 4.3), as well as Section 2.0, serve as the BA. Agency consultations under Section 7 
of the ESA were initiated on August 8, 2013. Correspondence with the USFWS and NOAA Fisheries, 
with respect to the ESA, is presented in Appendix B, Agency Consultations and Correspondence. 

Provisions of Magnuson-Stevens Fishery Conservation and Management Act (MSA) 
The MSA, amended by the Sustainable Fisheries Act of 1996, establishes procedures designed to identify, 
conserve, and enhance essential fish habitat (EFH) for those species regulated under a federal Fishery 
Management Plan (FMP). The MSA requires federal agencies to consult with NOAA Fisheries on all 
actions or proposed actions authorized, funded, or undertaken by the agency that might adversely affect 
EFH. NOAA Fisheries recommends consolidated EFH consultations with interagency coordination 
procedures required by other statutes such as NEPA or the ESA (50 CFR 600.920(e)(1)) to reduce 
duplication and improve efficiency. The mandatory content of an EFH Assessment is detailed in 50 CFR 
600.920(e)(3). Sections 3.4 and 4.4 of this final EIS describe EFH and potential project-related impacts. 
Appendix C presents a detailed assessment of EFH in the ROI. 

Provisions of the Marine Mammal Protection Act (MMPA) 
The MMPA prohibits the “take” of marine mammals, with certain exceptions, in waters under  
U.S. jurisdiction and by U.S. citizens on the high seas. Under Section 3 of the MMPA, “take” is defined 
as “harass, capture, hunt, kill, or attempt to harass, capture, hunt, or kill any marine mammal.” 
“Harassment” is defined as “any act of pursuit, torment, or annoyance that has the potential to injure 
marine mammal stock in the wild; or has the potential to disturb marine mammal stock in the wild by 
disrupting behavioral patterns, including migration, breathing, nursing, breeding, feeding, or sheltering.” 
In cases where U.S. citizens are engaged in activities, other than fishing, that result in “unavoidable” 
incidental take of marine mammals, the Secretary of Commerce can issue a “small take authorization.” 
The authorization can be issued after notice and opportunity for public comment if the Secretary of 
Commerce finds negligible impacts. The MMPA requires consultation with NOAA Fisheries if impacts 
on marine mammals are unavoidable. The Applicant could be required to obtain a small take 
authorization, as deemed necessary by NOAA Fisheries. 

Provision of the National Historic Preservation Act (NHPA) 
Section 106 of the NHPA requires the USCG and MARAD to consider the effects of its undertakings on 
properties listed on or eligible for listing on the National Register of Historic Places (NRHP), including 
prehistoric or historic sites, districts, buildings, structures, objects, or properties of traditional religious or 
cultural importance, and to allow the Advisory Council on Historic Preservation (ACHP) to comment on 
the undertaking. Consultation with the State Historic Preservation Office (SHPO) would take place in the 
event of a potential adverse impact on historic properties as a result of the proposed Project. The USCG 
and MARAD have sent out initial consultation letters to both the New York and New Jersey SHPOs.  
The cultural resources sections of this final EIS discuss the Section 106 review. In letters dated  
August 30, 2013, the USCG initiated consultation with the New York State Historic Preservation Office 
(NYSHPO) and the New Jersey Historic Preservation Office (NJHPO). NYSHPO responded by letter 
dated December 13, 2013, that it had no information regarding any potential significant historic properties 
within the area of potential effect (APE) of the proposed Project within New York State waters and that 
there is limited potential for such resources to occur. Further, in response to a letter dated May 12, 2014, 
concerning the potential for impacts to historic properties from additional burial of the proposed Mainline 
within the Ambrose anchorage area, the NYSHPO stated in a letter dated May 19, 2014, that the proposed 
Project would have no effect on historic properties within the APE. NJHPO responded in a letter dated 
September 24, 2013, by noting that studies related to historic architecture, archaeology, and underwater 
archaeology may be necessary to assess proposed Project effects under Section 106. However, the Port is 
not located within New Jersey waters. Liberty has proposed three potential sites for the location of the 
onshore pipe staging and concrete weight coating (CWC) facility, one of which is located in Elizabeth, 
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New Jersey. The site has most recently been used by Transco for their pipe and equipment storage for 
their Rockaway Delivery Lateral Project/Northeast Connector Project (Docket Nos. CP13-36-000 and 
CP-13-132-000), completed in May 2015. In the final EIS, FERC found no adverse impacts from 
Transco’s use of the site for pipe staging and reported that NJHPO had found that no historic properties 
would be affected by the use of the site as a pipe yard, and additional surveys were not warranted as no 
ground-disturbing activities or alteration of existing facilities were proposed. Because of the above 
findings, consultation with NJHPO has ended. The USCG requested tribal consultation information from 
the Bureau of Indian Affairs on August 19, 2013.  

Marine Protection, Research, and Sanctuaries Act (The Marine Sanctuary Act) 
Under Section 101 of the Marine Protection, Research, and Sanctuaries Act (MPRSA), 33 U.S.C. Part 
1401, no person may transport material from the United States for the purpose of dumping it in ocean 
waters in the absence of a permit issued by USEPA pursuant to Section 102 of the Act. “Dumping” does 
not include “construction of any fixed structure or artificial island nor the intentional placement of any 
device in ocean waters, or on or in the submerged land beneath such waters, for a purpose other than 
disposal, when such construction or such placement is otherwise regulated by federal or state law…”  

Coastal Zone Management Act (CZMA) 
The CZMA calls for the “effective management, beneficial use, protection, and development” of the 
nation’s coastal zone and promotes active state involvement in achieving those goals. To reach those 
goals, the CZMA requires participating states to develop management programs that demonstrate how 
these states would meet their obligations and responsibilities in managing their coastal areas. The 
agencies responsible for administering the CZMA in the designated adjacent coastal states are the New 
York State Coastal Management Program and the New Jersey Department of Environmental Protection 
(NJDEP) Coastal Management Program. The Applicant must prepare two consistency certifications, 
finding that its proposed activities would be fully consistent with the enforceable policies of both states’ 
coastal zone management programs and submit it to both states for review. 

Clean Water Act (CWA) 
The federal CWA, as amended in 1977, establishes the basic structure for regulating discharges of 
pollutants into the waters of the United States. The objective of the CWA is to restore and maintain the 
chemical, physical, and biological integrity of the nation’s waters (33 U.S.C. 12151) and gives the 
USEPA the authority to implement pollution control programs such as setting wastewater standards for 
industry. The CWA also sets water quality standard requirements for all contaminants in surface waters 
and makes it unlawful for any person to discharge any pollutant from a point source into navigable 
waters, unless a permit is obtained under its provisions. Three sections of the CWA are applicable to the 
proposed Project: 

• Section 401, which requires federal agencies to obtain certification from the state, territory, or 
Indian tribes before issuing permits that would result in increased pollutant loads to a waterbody. 
Section 401 certification is issued only if such increased loads would not cause or contribute to 
exceedances of water quality standards. Section 401 water quality criteria are developed by state 
agencies for receiving waters based on their beneficial uses; 

• Section 402, which requires that developers obtain a National Pollutant Discharge Elimination 
System (NPDES) Permit for point source discharges into a surface waterbody; and 

• Section 404, which regulates the placement of dredge or fill materials into waters of the United 
States. 

For the proposed Project, surface water quality standards for state waters are administered by the New 
York State Department of Environmental Conservation (NYSDEC). The proposed Project would require 
an application to the NYSDEC for a Joint Section 10/Section 404 Permit for activities involving the 
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discharge of dredge or fill material in state and federal waters, and for a Water Quality Certificate for 
activities involving the discharge of hydrostatic test waters in federal waters. New York would issue the 
Section 401 Water Quality Certification in conjunction with the issuance of these permits and approvals. 

The primary mechanism in the CWA regulating the discharge of pollutants is the NPDES, which is 
administered by the USEPA. Under the NPDES program, a permit is required from USEPA or an 
authorized state for the discharge of any pollutant from a point source into the waters of the United States 
(Section 402; 33 U.S.C. 1342). A NPDES permit for certain stormwater discharges is also required. In the 
case of discharges to the territorial sea or beyond, permits are also subject to the ocean discharge criteria 
developed under Section 403 of the CWA (33 U.S.C. 1343). Permits for discharges into the territorial sea 
or internal waters may be issued by states following approval of their permit program by USEPA; in the 
absence of an approved state permit program, and for discharges beyond the territorial sea, USEPA is the 
permit-issuing authority. 

The Section 404 permit program is administered by the USACE, but is subject to review by the USEPA 
and other resource agencies such as the USFWS, NOAA Fisheries and applicable state agencies. The 
USEPA regulates and permits discharges to New York and OCS waters through the NPDES program 
under the CWA. 

Clean Air Act (CAA) 
The United States Congress passed the Clean Air Act in 1963, the Clean Air Act Amendment in 1966, the 
Clean Air Act Extension in 1970, and Clean Air Act Amendments in 1977 and 1990. The CAA requires 
USEPA to set limits on how much of a pollutant can be in the ambient air anywhere in the United States. 
These limits are known as the National Ambient Air Quality Standards (NAAQS). The law allows 
individual states to have ambient air quality standards stronger than the NAAQS, but states are not 
allowed to have weaker standards than the NAAQS. The main or "criteria" air pollutants with NAAQS 
established by the CAA are ozone, sulfur dioxide (SO2), particulate matter (PM), lead, nitrogen oxides 
(NOx), and carbon monoxide (CO). The CAA includes specific limits, timelines, and procedures to reduce 
these criteria pollutants. The CAA also regulates what are called "hazardous air pollutants" (HAPs). SO2 
and NOx, which contribute to acid rain, are regulated by the CAA under a comprehensive permit program 
for electric generating facilities. The act protects stratospheric ozone by restricting the use of 
chlorofluorocarbons (CFCs) and limits ambient ozone by regulating the emissions of volatile organic 
compounds (VOCs) and NOx. 

Under the CAA, states have to develop state implementation plans (SIPs) that explain how each state will 
meet the NAAQS established under the CAA. A SIP is a collection of the regulations a state will use to 
clean up areas that are not meeting the NAAQS and maintain those areas in compliance with the NAAQS. 
USEPA must approve each SIP, and if a SIP is not acceptable, USEPA can take over enforcement of the 
CAA in that state. 

New Source Review/Prevention of Significant Deterioration (NSR/PSD) 
One of the key programs designed to achieve compliance with the NAAQS is the New Source Review 
(NSR) program, a preconstruction review process for new and modified stationary sources. The NSR 
program has two component parts: the Prevention of Significant Deterioration (PSD) program for 
attainment or "clean" areas, which requires new or modified sources to install state-of-the-art pollution 
controls to ensure that the ambient air quality will not degrade. The non-attainment area NSR program is 
designed to ensure that any new industrial growth in an area not meeting the NAAQS will comply with 
stringent emission limitations (by requiring the most protective pollution controls and emission offsets), 
with the goal of improving air quality overall to meet the NAAQS. The NSR program requires companies 
to obtain a permit for new construction or major modifications that substantially increase a facility's 
emissions of a criteria pollutant. 
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Title V Permits 
State environmental agencies issue air permits to large stationary sources of pollution, including all 
sources subject to NSR permitting. The permitting process provides an operating permit for sources after 
they have completed construction or modification to document all emission limits, monitoring, 
recordkeeping and reporting requirements for ongoing operation of the new or modified facility. The 
information contained in this permit and all required records are available to the permitted facility, other 
agencies, and the public. These permits are known as ‘Title V’ permits because they are required by 
Title V of the 1990 CAA. The Title V permit is meant to contain all the requirements for the permitted 
source and includes semi-annual and annual certification of compliance with the permit, all of which is 
public information. 

General Conformity 
Section 176(c)(1) of the CAA established requirements to ensure that federal actions or actions approved 
by federal agencies do not adversely affect a state’s ability to achieve and maintain attainment with the 
NAAQS for projects located in an area not in attainment with the NAAQS for one or more criteria 
pollutants. The proposed Project is located in an area designated as non-attainment for ozone and 
therefore would be subject to the General Conformity requirements if emissions of NOx and/or VOCs 
exceed the applicable thresholds. If a project triggers General Conformity requirements, the reviewing 
federal agency must determine that the subject project would meet all SIP control requirements and 
determine that it would not cause a violation or interfere with attainment of the NAAQS.  

Migratory Bird Treaty Act (MBTA) 
Migratory birds are protected under the federal Migratory Bird Treaty Act of 1918 (16 U.S.C. 703-712; 
Ch. 128; July 13, 1918; 40 Stat. 755) and was enacted as a prohibition on the killing of migratory birds. 
Migratory bird species listed under this act occur throughout the general Project vicinity, and indeed are 
ubiquitous worldwide. Additionally, Executive Order 13186 (66 FR 3853) directs federal agencies to 
identify where unintentional take is likely to have a measurable negative effect to migratory bird 
populations and to avoid or minimize adverse impacts on migratory birds through enhanced collaboration 
with the USFWS. While the act does not explicitly contain specific compliance measures to address 
potential impacts on migratory birds, developers are encouraged to evaluate existing avian resources 
within a proposed ROI and take reasonable measures to prevent avian impacts. Executive Order 13186 
also states that emphasis should be placed on species of concern, priority habitats, and key risk factors, 
and that particular focus should be given to addressing population-level impacts. 

Bald and Golden Eagle Protection Act (BGEPA) 
The BGEPA makes it unlawful to take, possess, sell, purchase, barter, offer to sell, purchase or barter, 
transport, export or import, at any time or any manner, any bald or golden eagle, alive or dead, or any 
part, nest, or egg thereof without a permit. The proposed Project is not expected to have any effect to bald 
or golden eagles because of the distance from shore, and because onshore Project components would be 
designed to avoid impacts. 

New York State Environmental Quality Review Act (SEQRA) 
The New York SEQRA (6 NYCRR Part 617 SEQR [Environmental Conservation Law Sections  
3-0301(1)(b), 3-0301(s)(m) and 8-0113]) requires the sponsoring or approving governmental body to 
identify and mitigate the significant environmental impacts of the activity it is proposing or permitting. 
The basic purpose of the SEQRA is to incorporate the consideration of environmental factors into the 
existing planning, review and decision-making processes of state, regional and local government agencies 
at the earliest possible time. To accomplish this goal, the SEQRA requires that all agencies determine 
whether the actions they directly undertake, fund or approve may have a significant impact on the 
environment, and, if it is determined that the action may have a significant adverse impact, prepare or 
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request an EIS. This statewide regulatory framework requires that a suitable balance of social, economic 
and environmental factors be incorporated into the planning and decision-making processes of state, 
regional and local agencies. It is not the intention of the SEQRA that environmental factors be the sole 
consideration in decision-making. 
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2.0 Description of the Proposed Action and Alternatives 
The Secretary plans to act on Liberty’s Deepwater Port License Application to construct, own, and 
operate a deepwater port for the importation of liquefied natural gas (LNG) and sendout of natural gas. 
The proposed Port Ambrose Deepwater Port (Port Ambrose Project, Port or Project) would be located 
approximately 16.1 nautical miles off of Jones Beach, New York, approximately 27.1 nautical miles from 
the entrance to New York Harbor, 13.1 nautical miles east of Sandy Hook, New Jersey, and 
approximately 24.9 nautical miles from Long Branch, New Jersey. The proposed Port facilities would 
consist of two submerged turret loading buoy (STL Buoy) systems, buoy mooring system, buoy pick-up 
system, buoy landing pad, flexible riser and umbilical, and the pipeline end manifold (PLEM). The 
pipeline facilities would consist of two pipeline laterals, a collocated “Y” assembly (CYA), the proposed 
Mainline, and the subsea tie-in (SSTI) assembly. The STL Buoys would be designed to act as moorings 
for the purpose-built LNG regasification vessels (LNGRVs) and be the receiving connection for the 
natural gas unloaded from the LNGRVs and delivered to the proposed Mainline. The proposed Mainline 
would then connect to Transcontinental Gas Pipe Line Company’s (Transco) Lower New York Bay 
Lateral (LNYBL) for delivery to shore. 

The following sections present a detailed description of the design, construction, operation, and 
decommissioning of the proposed Project (Section 2.1); and an analysis of deepwater port alternatives, 
including the No Action Alternative (Section 2.2). 

2.1 Detailed Description of the Proposed Action 
2.1.1 Overview of the Proposed Port Ambrose LNG Deepwater Port 
The general location of the proposed Port Ambrose Project is depicted in Figure 1.1-1. The proposed Port 
facilities would be located in federal waters of the North Atlantic in the Outer Continental Shelf (OCS) 
blocks NK 18-12 6708, NK 18-12 6709, and NK 18-12 6758 lease area, approximately 16.1 nautical 
miles off of Jones Beach, New York and 27.1 nautical miles from the entrance of New York Harbor. The 
STL Buoys would be located in water depths ranging from approximately 100 to 110 feet and separated 
by approximately 1.62 nautical miles to allow the LNGRVs to weathervane simultaneously without 
interference and provide for sufficient room for LNGRV maneuverability docking at a vacant buoy when 
an LNGRV is moored to the second buoy. Each STL Buoy would be permanently secured with eight 
mooring lines connected to suction anchors. A flexible riser would connect the STL Buoys to the PLEM, 
which in turn would connect to a pipeline lateral. When not in use, the STL Buoys would be lowered to a 
landing pad on the seafloor. 

The proposed Mainline and pipeline laterals for the proposed Project would be located in both federal and 
state waters. The pipeline laterals would connect from the PLEM to the CYA. At the CYA, the two 
laterals would then connect to the proposed Mainline (Figure 2.1-1). The lateral on the southwest portion 
of the proposed Port facilities (Lateral 1) would be 26 inches in diameter and would run from the STL 
Buoy 1 (southwestern buoy) PLEM approximately 0.76 nautical mile in a northerly direction to the CYA. 
The lateral on the northeast portion of the proposed Port facilities (Lateral 2) would also be 26 inches in 
diameter and would run from the STL Buoy 2 (northeastern buoy) PLEM approximately 1.54 nautical 
miles in a westerly direction to the CYA. The proposed Mainline (pipeline) would extend from the CYA 
(milepost [MP] 0.00) in a northwesterly direction for approximately 16.8 nautical miles to where it would 
cross into New York state waters. From there it would continue approximately 2.3 nautical miles in a 
northwesterly direction to its terminus (MP 21.67) at the Transco LNYBL connection. 

LNGRVs that would call on the proposed Port facilities would be purpose built to call on STL Buoys. 
Liberty anticipates that the LNGRVs would be registered under the Norwegian International Ship 
Register through a long-term agreement with Höegh LNG. 

The LNGRVs would approach the proposed Port facilities from the south using the Hudson Canyon to 
Ambrose Traffic Lane. The LNGRVs would be anticipated to be either the membrane or Moss (spherical) 
type and would be 145,000 cubic meters. A specially designed mating cone would be incorporated into 
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the LNGRVs’ design to facilitate connection of the LNGRVs to the STL Buoys. The STL Buoys would 
serve as the primary mooring structure for the LNGRVs and would allow for the LNGRVs to rotate 
around the STL Buoys, or weathervane, in response to prevailing wind, wave, and current directions. The 
LNGRVs would be equipped to vaporize its LNG cargo to natural gas through the onboard closed-loop, 
shell-and-tube vaporization system. When offloading and sendout operations are completed, the LNGRVs 
would disconnect from the STL Buoys and depart using the Ambrose to Nantucket Traffic Lane. 

Figure 2.1-1. Proposed Port Ambrose Facilities Connection 

The proposed Project would be designed to transport a nominal annual average of 400 million standard 
cubic feet per day (MMscf/d) of natural gas (peak of 650 MMscf/d for one STL Buoy). Typically, only 
one pipeline lateral would be operating. With only one pipeline lateral, the proposed Project would still be 
able to independently deliver at the 400 MMscf/d average rate or a peak rate of 650 MMscf/d. With two 
STL Buoys in operation, the maximum peak sendout would be 660 MMscf/d. 

2.1.2 Lease Blocks and Overall Site Plan 
The proposed Project would be located in federal waters of the North Atlantic within the Protraction New 
York (NK 18-12) lease area. The proposed Port facilities, including the pipeline laterals, would be located 
in the OCS block NK 18-12 6708, NK 18-12 6709, and NK 18-12 6758 lease areas. The proposed 
Mainline would be located in the OCS block NK 18-12 6708, NK 18-12 6658, NK 18-12 6657, NK 18-12 
6607, NK 18-12 6606, NK 18-12 6556, NK 18-12 6555, NK 18-12 6654, NK 18-12 6504, and NK 18-12 
6503 lease areas. These are the only lease blocks where impacts on the seabed would occur. All other 
lease blocks associated with the proposed Project would be associated with LNGRV and support vessel 
transit. LNGRVs would approach the proposed Project from the south via the Hudson Canyon to the 
Ambrose Traffic Lane and depart via the Ambrose to Nantucket Traffic Lane. The support vessel would 
depart from the chosen onshore facilities location and would travel through New York state waters before 
entering U.S. federal waters to reach the proposed Project site. A detailed summary of lease blocks where 
the proposed Project facilities would occur is provided in Table 2.1-1 and depicted in Figure 2.1-2. The 
proposed Project Mainline alignment is depicted in Figure 2.1-3. 
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Table 2.1-1. Lease Block Information 

Project Facility OCS Area OCS Lease Blocks 
STL Buoy 1 (Southwestern Buoy) 

STL Buoy 

NK 18-12 

6708 
PLEM 6708 

Flexible Riser 6708 
Suction Anchors 6708, 6709, 6758 

Lateral 1 6708 
STL Buoy 2 (Northeastern Buoy) 

STL Buoy 

NK 18-12 

6709 
PLEM 6709 

Flexible Riser 6709 
Suction Anchors 6709 

Lateral 2 6708, 6709 
Other Facilities 

CYA 
NK 18-12 

6708 

Proposed Mainline 6708, 6658, 6657, 6607, 6606, 6556, 
6555, 6554, 6504, 6503 

2.1.3 LNG Regasification Vessels 
The LNGRVs that would call on the proposed Port facilities would be purpose-built for the proposed 
Project. Liberty anticipates that the LNGRVs would be registered under the Norwegian International Ship 
Register through a long-term agreement with Höegh.  

The LNGRVs would be the membrane type (Figure 2.1-4) with a total cargo capacity of 145,000 cubic 
meters. The designed maximum sendout rate for the LNGRVs would be 750 MMscf/d with the average 
annual sendout rate estimated at 400 MMscf/d. The cargo tanks would be located in the inner hull, while 
the outer hull would be used for seawater ballast. A detailed discussion on the LNGRVs’ closed-loop 
system is provided in Section 2.2.1.4. The LNGRVs would have a range of 12,000 nautical miles at an 
approximate speed in calm weather of 19.5 knots.  

The LNGRVs would have a double-hull arrangement with a raked stem with a bulbous bow, a transom 
stern, and a continuous upper deck. The deck aft would be sunken. Located aft would be the engine room, 
accommodation area and bridge. The LNGRVs would have two bow thrusters forward and two stern 
thrusters aft for maneuverability, port facility operations, and as necessary to prevent tank sloshing. 
Forward of the four LNG storage tanks would be the trunk and STL Buoy compartment with the mating 
cone for STL Buoy mooring. The approximate dimensions and capacities of the LNGRVs would be as 
follows: 

• Length overall: 918.6 feet 
• Length between perpendiculars: 885.8 feet 
• Breadth molded: 144.4 feet 
• Design draft: 37.4 feet 
• Cargo tank capacity: 145,000 cubic meters 
• Ballast water tanks: 4,660,000 gallons 
• Marine low-sulfur diesel oil tanks: 1,558,800 gallons 
• Gas oil tanks: 63,000 gallons 
• Distilled water tanks: 74,000 gallons 
• Freshwater tanks: 66,000 gallons 
• Potable water tanks: 53,000 gallons 
• Urea tanks: 10,100 gallons 
• Mercaptan tank: 2,000 gallons 
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Figure 2.1-2. Proposed Port Ambrose Location and Associated Lease Blocks
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Figure 2.1-3. Proposed Port Ambrose Mainline Alignment and Bathymetry
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Figure 2.1-4. Membrane Type LNGRV 

2.1.3.1 LNGRV Containment System 
The LNGRVs’ cargo tanks would be designed to comply with the International Maritime Organization 
(IMO) requirements in accordance with the 25-year North Atlantic or 40-year worldwide vessel design 
life. The inner hull would contain the four cargo tanks and insulation barrier. The LNG would be stored at 
minus 261 degrees Fahrenheit (°F) with an LNG inlet temperature of minus 256°F and a minimum gas 
outlet temperature of 40°F. The maximum daily boil-off rate would be 0.155 percent of the cargo 
capacity. 

2.1.3.2 LNGRV Propulsion and Electrical Power Generation 
Propulsion for the LNGRVs would be provided by two electric motors directly coupled to a single fixed 
pitch propeller. Four dual-fuel diesel engine generators would power the electrical generating plant. The 
main fuel source for the dual-fuel diesel engines would be boil-off gas (BOG) or vaporized gas; however, 
at low speeds (low engine loads) the fuel source would automatically switch to low-sulfur marine diesel 
oil. The dual-fuel diesel engines would burn 99 percent BOG or vaporized gas and one percent low sulfur 
marine diesel oil while re-gasifying at the proposed Port facilities.  

The shaft horsepower would be approximately 35,000 horsepower and would be able to achieve a speed 
of 19.5 knots on even keel at design draft in calm weather. The propulsion system would be controlled 
from the bridge during open ocean transit and from the engine control room prior to and during 
maneuvering conditions. A single Schilling or Becker type high-lift rudder would be used for enhanced 
maneuvering. The steering machinery would be an electrically or hydraulically driven rotary vane.  

2.1.3.3 LNGRV Maneuvering and Positioning 
The LNGRVs would have dynamic positioning (DP) thrusters for fine adjustments. This thruster control 
system would consist of two tunnel thrusters forward and two tunnel thrusters aft. A specially designed 
software program would assist in STL Buoy mooring. The thrusters would have a controllable pitch 
propeller and be controlled with a joystick at the bridge and bridge wings. 
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To monitor the STL Buoy’s draft and position prior to and during connection/disconnection with the 
LNGRV, each LNGRV would feature an acoustic position reporting system. This system would 
automatically search for the strongest signal from the three transponders located on each STL Buoy or the 
additional transponder located on the PLEM. The LNGRVs would also feature a DP system. The DP 
system would be a Class 1 system and used while retrieving the submerged STL Buoy messenger line and 
positioning the LNGRV onto the STL Buoy. 

2.1.3.4 LNGRV Mooring System 
The STL Buoy would serve as the mooring system while the LNGRVs are connected. The connection 
would be such that the LNGRVs would be able to swivel or rotate (weathervane) about the axis of the 
STL Buoy. The STL Buoy mooring system is discussed below in Section 2.1.6.2. Under certain metocean 
conditions where cargo sloshing may occur, stern thrusters would be used to align the LNGRVs into the 
oncoming seas while moored. In addition to the STL Buoy mooring, each LNGRV would have 
conventional mooring equipment, including port and starboard anchors.  

2.1.4 Operations 
The proposed Project would receive up to 45 LNGRVs per year. The duration to unload a single LNGRV 
is anticipated to range between 5 and 16 days, depending on the natural gas sendout rate, weather 
conditions, and other variables. The unloading of 45 LNGRVs per year corresponds to an annual average 
sendout rate of 400 MMscf/day, averaged over 365 operating days, or 8,760 operating hours, per year. 
Additional details of the potential LNGRV operating scenarios are provided in Section 4.10.3. 

Prior to LNGRV arrival at the proposed Port facilities, the support vessel would inspect the STL Buoy 
messenger line and marker buoys. In addition to these inspections and normal Port facilities’ security 
functions, the support vessel would perform weekly inspections of the surface components. These 
inspections would take place during the transportation of personnel/supplies to the LNGRVs at the 
proposed Port facilities or while attending to specific needs of the proposed Port facilities.  

The LNGRVs would approach the proposed Port facilities from the south using the Hudson Canyon to the 
Ambrose Traffic Lane and depart using the Ambrose to Nantucket Traffic Lane. It has been assumed that 
each LNGRV will have two hours of operation per arrival within the safety zone prior to regasification 
and one hour per departure within the safety zone after regasification. This equates to 135 hours per year 
of no-sendout LNGRV operation within the safety zone based on 45 LNGRV visits to the Port. Liberty 
has prepared a draft Operations Manual for the proposed Project. The Operations Manual covers all 
aspects of port operations. Once the LNGRVs arrive at the proposed Port facilities, their function would 
be to regasify the LNG in their cargo tanks and deliver natural gas to the proposed Mainline.  

When arriving at the proposed Port facilities, the LNGRVs would use a grapnel hook to recover the 
capture line from the sea surface buoys. A winch would begin to pull the STL Buoy up from the seafloor 
toward the turret compartment. The flexible riser and umbilical would also be raised with the mooring 
chains and cable during this procedure. Once retrieved, the STL Buoy would be brought into the turret 
compartment and locked in-place. The LNGRV would then vaporize the LNG using the onboard closed-
loop shell and tube regasification system, and deliver natural gas to the proposed Mainline.  

The LNGRVs would be held in position by the STL Buoys through the mooring lines secured to anchor 
points located on the seabed. With a two STL Buoy system, it would be anticipated that while one 
LNGRV is unloading, another would be in transit or in the process of mooring to the other STL Buoy. 
Once fully unloaded, the LNGRV would disconnect from the STL Buoy and depart to reload its cargo.   
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2.1.5 Vaporization and Process Facilities 
LNG vaporization for the proposed Project would be completed through a two-step “closed-loop” shell-
and-tube vaporization system. The closed-loop system would use a re-circulated water-glycol mixture as 
an intermediate heat medium, heated by steam generated by two auxiliary boilers on the LNGRV. BOG 
would fire the auxiliary boilers (Figure 2.1-5). Approximately 2.5 percent of each LNGRVs LNG cargo 
would be consumed during the process. 

Figure 2.1-5. LNGRV Regasification Plant Components 

2.1.5.1 Cooling and Ballast Water 
Cooling water discharges could occur during the commissioning period (up to 45 days per LNGRV) 
because of limited operation of the regasification system, re-circulated ballast water may not be a reliable 
means to meet the LNGRV’s cooling water needs over such a long time period. Ballast tank flushing may 
also be required during initial commissioning. It is expected that up to 8.2 million gallons per day of 
seawater could be used in a once-through mode to supply the LNGRV’s dump condenser when gas 
sendout is low and/or interruptible. If the once-through mode was required, discharge of the cooling water 
would be through an outlet pipe located on the bottom of the LNGRV, approximately 37 feet below the 
waterline. 

As LNG is vaporized and offloaded from the LNGRV via the proposed Mainline system, the LNGRVs 
would intake seawater (ballast water) through sea chests to maintain draft and stability. Ballast water 
intake rates would vary during the offloading process; however, the average ballast water intake rate 
would be 1.93 million gallons per day (1,338 gallons per minute [gpm]). The ballast water would be 
stored in tanks located in the LNGRVs’ double hull. Ballast water would also be re-circulated for use in 
cooling the LNGRVs’ engines and for other cooling and auxiliary purposes. 
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There would be no discharge of ballast water or cooling water during normal operation of the proposed 
Port facilities. The LNGRVs would also be equipped with enough storage to eliminate the need to 
discharge sanitary (black water) or hotelling (gray water) water while the LNGRV is on the STL Buoy. 

2.1.5.2 Planned and Unplanned Maintenance and Repair 
During operation of the proposed Port facilities, both planned and unplanned maintenance activities and 
repairs would be expected. Routine maintenance would generally be of shorter duration, lasting several 
days or less. Activities that would be considered routine maintenance would include attaching/detaching 
and/or cleaning the buoy pick-up line; performing surveys and inspections with a remotely operated 
vehicle (ROV); and cleaning or replacing parts (e.g., bulbs, batteries, etc.) on the floating navigation 
buoys. Every seven years, an intelligent pig would be used to assess the condition and integrity of the 
proposed Mainline and pipeline laterals.20 This particular routine maintenance activity would take several 
weeks to complete and require several large construction-type vessels. 

Unplanned repairs, whether major or minor, cannot be predicted. Minor repairs could include fixing 
flange or valve leaks, replacing faulty pressure transducers, or repairing a stuck valve. Minor repairs such 
as these would only require one diver support vessel and may only take a few days to complete. Major 
repairs, on the other hand, would likely require large construction vessels mobilized from local ports. 
Generally, upfront planning, equipment procurement, and mobilization of vessels and possibly saturation 
divers would be required for major repairs. Major repairs could include damage to the riser or umbilical 
line and the need to replace; damage to the proposed Mainline system and manifolds; or anchor chain 
replacement. These types of repairs could take two to four weeks or longer to complete.  

2.1.6 STL Buoys and Mooring System 
The STL Buoy components would consist of the STL Buoy, buoyancy cone, integrated turret, pick-up 
assembly, and landing pad. It is expected that for each STL Buoy, the mooring system and landing pad 
would permanently displace approximately 1.6 acres of sea floor, totaling 3.2 acres (Table 2.1-2). The 
STL Buoys would also function as the mooring system for the LNGRVs. 

Table 2.1-2. Summary STL Buoy and Mooring System Seabed Impacts 

Description Quantity Unit Impact 
(feet) 

Total Impact 
(acres) 

STL Buoy 1 

Tether System 1 2,900 0.1 

Anchor Chain and Wire Impact Area 8 7,800 1.4 

Landing Pad 1 2,000 0.1 

STL Buoy 2 

Tether System 1 2,900 0.1 

Anchor Chain and Wire Impact Area 8 7,800 1.4 

Landing Pad 1 2,000 0.1 

Total Permanent Impacts 3.2 

 
  

                                                      
20 DOT 192.939 defines the maximum inspection interval as seven years. 
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2.1.6.1 STL Buoys 
Each STL Buoy would be 33 feet in height and 24 feet in diameter (Figure 2.1-6). The STL Buoys would 
be oriented southwest to northeast and be separated by approximately 1.62 nautical miles to allow the 
LNGRVs to weathervane without interference when simultaneously moored and provide for sufficient 
room for LNGRV maneuverability docking at a vacant buoy when an LNGRV is moored to the second 
buoy. The STL Buoys would be held in-place with eight mooring lines attached to suction anchors. 

Figure 2.1-6. STL Buoy Components 

Each STL Buoy would have a conical steel structure called a buoyancy cone. The buoyancy cone is 
designed to reduce the weight of the STL assembly to ensure a smooth transfer of mooring, riser, 
umbilical, and reaction forces to the LNGRV. The outer shell would be equipped with a heavy duty 
fender system to absorb impact loads during mating with the LNGRVs. The buoyancy cone would also be 
equipped with a locking recess ring and cams that would serve as vertical support to the STL Buoy and 
provide protection for an emergency shutdown (ESD) valve and male connector located on the STL 
Buoy. Lifting and pull-in pad-eyes would also be integrated into the top of the structure. 

The integrated turret would be the geo-stationary component of the STL Buoy. The lower section would 
be fitted with mooring connections (pad-eyes) and connection points for the flexible riser and umbilical, 
and an upper central shaft section that would extend up through the center of the buoyancy cone and 
locking recess ring. Tension from the mooring system would be transferred to the turret through the pad-
eyes connected via a double-lug connecting link. The connection link would be pinned using self-
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lubricating bushings and be designed to allow pivoting through multiple axes. A set of axial and radial 
bearings would be the interface between the turret and buoyancy cone, allowing the buoyancy cone and 
LNGRV to weathervane around the geo-stationary turret. The three main bearings on the turret would 
include an upper axial bearing and upper radial bearing, fitted into the housing of the locking recess ring 
on top of the buoyancy cone, and a lower radial bearing, fitted into the housing in the lower ring of the 
buoyancy cone. The bearings would be assembled in segments with self-lubricating bearings. 

The top of the STL Buoy would be fitted with a pick-up assembly designed to facilitate retrieval of the 
STL Buoy from the landing pad. The pick-up assembly would consist of three main components: the 
three-leg lifting bridle; messenger line with spring buoys; and marker buoys. All of these components 
together would be approximately 525 feet in length. The STL Buoy would be connected to the messenger 
line with the three-leg lifting bridle. The messenger line would be fitted with spring buoys as 
supplemental flotation, as well as one finger buoy and one marker buoy with a flashing light. The finger 
buoy and marker buoy would be attached to the upper end of the messenger line and be at the surface 
when the STL Buoy is disconnected. 

The STL Buoys would rest on landing pads installed on the seafloor when not in use. The approximately 
49-foot-diameter landing pads would be installed to the seafloor using a skirted mud mat or, if necessary, 
suction anchor. To minimize impact loads while lowering the STL Buoys, fenders would be attached to 
the landing pad.  

2.1.6.2 Mooring System 
Eight mooring lines would be connected to the suction anchors for each STL Buoy (Figure 2.1-7). If 
necessary, driven piles could be used as an alternative to the suction anchors in the unlikely event 
geotechnical conditions preclude use of suction anchors (see Section 2.2.1.4). The mooring lines would be 
two chain segments (upper and lower) and two wire segments (upper and lower). The lower chain 
segment would be attached to the pad-eye on the suction anchor and the opposite would connect to the 
lower wire segment. The upper chain segment would connect to the turret connecting link and the upper 
wire segment. The steel cable segments would be approximately 4.25 inches in diameter and made of 
sheathed spiral strand wire. Maximum load on chain segments would occur when an LNGRV is moored 
to the STL Buoy. The mooring system would be designed for a service life of 30 years and 10-year return 
period wind and wave event when an LNGRV is connected to the STL Buoy. The mooring system would 
also be designed for a 100-year return period current event and a 100-year storm event while the STL 
Buoy is idle. From the center of the STL Buoy to the center of each anchor would be up to approximately 
3,138 feet. Final design will account for prevailing current and wind and wire cable length may be less. 

Figure 2.1-7. STL Buoy Mooring System 
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Eight suction anchors, approximately 26 to 46 feet in outer diameter and 33 feet in length (size is variable 
and dependent on geotechnical conditions), would be used to secure each STL Buoy. If necessary, driven 
piles could be used as an alternative to the suction anchors in the unlikely event geotechnical conditions 
preclude use of suction anchors. The mooring chain would be shackled to the pad-eye at the anchor pile 
and the vertical elevation of the pad-eye optimized with respect to the movement capacity of the 
sediment. The suction anchors would be designed to allow the LNGRVs to maintain station without the 
use of power, other than brief periods of stern thruster use under certain metocean conditions to prevent 
cargo sloshing. 

2.1.7 Flexible Riser and Umbilical 
The riser would be a 14-inch-diameter, flexible, high-pressure natural gas transfer hose that would 
connect the STL Buoy to the PLEM. The riser would be designed to handle the dynamic loading 
associated with raising and lowering the STL Buoys (Figure 2.1-8).  

 
Figure 2.1-8. Flexible Riser System 

Parallel to the riser connecting the PLEM controls to the system controls on the LNGRV would be a 
separate control umbilical. Hydraulic lines within the umbilical would operate the ESD valve on the 
PLEM, provide control lines for pressure transmitters, and receive signals that identify the position and 
status of the ESD valve. 
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A holdback tether line would be connected to the flexible riser and umbilical to provide stability to their 
floating components. The holdback tether would be connected to a 220-ton clump weight tether anchor. 
The holdback tether line would be approximately 2,946 feet from the riser to the tether anchor.  

2.1.8 PLEM 
Each STL Buoy would have a PLEM anchored to the seafloor that would serve as the termination point of 
the STL Buoy system and interface between the flexible riser and the pipeline lateral (Figure 2.1-9). Each 
PLEM would permanently displace a 33-foot by 33-foot area of sea floor. The prefabricated PLEMs 
would be designed specifically for the physical conditions at the proposed Port facilities. 

The PLEM would consist of several valves, and fittings would be mounted on a structure. The structure 
would be fixed to the seafloor using skirted mud mats or, if necessary, a suction anchor system. The 
PLEM would be designed to accommodate the dynamic loading applied by the flexible riser, currents and 
other conditions.  

The PLEM would be the termination point for the flexible riser. The PLEM would include a manual 
isolation valve located downstream of the flexible riser termination flange for installation and 
maintenance. The PLEM would also include an ESD valve, check valve and manual isolation valve 
located upstream of the pipeline lateral. The ESD valve would be a fail-safe-close type valve that would 
be remotely controlled from the LNGRV through the umbilical. The check valve would prevent backflow 
from the pipeline lateral and the manual isolation valve would allow for isolation of the PLEM from the 
pipeline lateral during maintenance. 

The PLEM would be designed to accommodate removable temporary pig launchers/receivers connected 
to the subsea valves. In addition, the PLEM piping that would attach to the flexible riser would also be 
installed with a pre-loaded dewatering pig.  

Figure 2.1-9. PLEM Configuration  
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2.1.9 Pipeline Laterals 
The proposed Project would consist of two pipeline laterals, one for each STL Buoy (Figure 2.1-10). The 
pipeline lateral delivering natural gas from the southwestern STL Buoy (Lateral 1) would be 
approximately 0.76 nautical mile, while the pipeline lateral delivering gas from the northeastern STL 
Buoy (Lateral 2) would be approximately 1.54 nautical miles. The 26-inch-diameter pipeline laterals 
would connect each PLEM to the CYA. It is expected that installation of the pipeline laterals would 
temporarily displace approximately 48,900 cubic yards of seafloor material, over a 24 acre area. 

2.1.10 Collocated “Y” Assembly 
The Collocated “Y” Assembly (CYA) would be installed at the connection between the proposed 
Mainline and the two pipeline laterals (Figure 2.1-10). The end of the proposed Mainline would be lifted 
to the surface, trimmed, and the CYA welded to the proposed Mainline. It is expected that installation of 
the CYA would displace approximately 2,800 cubic yards of seafloor material, over a 0.2 acre area. 

 
Figure 2.1-10. CYA with Associated Pipeline Laterals and Proposed Mainline Connections 

2.1.11 Mainline 
The proposed Mainline would be approximately 18.8 nautical miles in length from the CYA to the 
terminus at the connection with the Transco LNYBL. For approximately 16.8 nautical miles, from MP 0.0 
to MP 19.3, the proposed Mainline would be located in federal waters. The remaining 2.0 nautical miles, 
from MP 19.3 to MP 21.67, would be within New York state waters. The proposed Mainline would head 
in a northwest direction from its beginning point at the CYA to its terminus at the Transco LNYBL. The 
proposed Mainline would be 26 inches in diameter and buried to a depth of 48 inches below the sediment 
for an initial length of 14.8 nautical miles, from MP 0.0 to MP 17.0, and for 1.4 nautical miles, from 
MP 20.1 to 21.67 (see Figure 2.1-3). For approximately 2.7 nautical miles through the Ambrose 
anchorage area, from MP 17.0 to MP 20.1, the USACE has determined that 7 feet of burial below the 
sediment is required. Mainline installation would be expected to displace approximately 145,700 cubic 
yards over 53 acres between MP 17.0 and MP 20.1 where 7 feet of burial is required. The remaining 
installation is expected to displace approximately 363,100 cubic yards over 166 acres (Table 2.1-3). 
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Table 2.1-3. Summary of Proposed Mainline Seabed Impacts 

Starting MP a/ 
(statute miles) 

Ending MP a/ 
(statute miles) 

Pipeline Lowering 
Method 

Length 
(nautical miles) 

Volume 
Displaced 

(cubic yards) 
Total Impact 

(acres) 

0.00 17.00 post-lay plow 14.8 331,900 152 

17.00 20.10 post-lay plow and jet 2.7 145,700 53 

20.10 21.67 post-lay plow 1.4 31,200 14 

Total  18.83 508,800 219 

a/ From MP 0.00 to MP 19.30, the proposed Mainline would be within federal waters. From MP 19.30 to MP 21.67, 
the proposed Mainline would be within New York state waters.  

 

For utility crossings, the use of a mud pump and jetting techniques would be used. Utility crossings would 
be expected to displace approximately 15,600 cubic yards over 2.6 acres between MP 3.09 and MP 21.42 
(Table 2.1-4). For the utility crossing for the Neptune Regional Transmission System Power Cable 
(Neptune Cable) burial, a 4-foot depth for the proposed Mainline may not be possible. In such cases, 
24 inches of burial depth in compacted rock would be required21 and would be achieved using 18 inches 
of concrete matting overlaying 6 inches of 1 inch minus sand bag at the crossing location for a radial 
distance of 3 feet around the center the utility crossing location. As the proposed Mainline rises from a  
4-foot burial depth to the utility crossing, 6-inch thick concrete matting would be used. Total area of 
concrete matting would be approximately 0.1 acres. All concrete matting would be buried to a 3-foot 
depth along the outside edge to mitigate the hazard of anchor strikes or snags from ocean shipping or due 
to snagging of bottom fishing trawling gear. 

Table 2.1-4. Summary of Proposed Mainline Utility Crossing Impacts 

Utility 
MP Location a/ 
(statute miles) 

Pipeline 
Lowering 
Method 

Length 
(nautical miles) 

Volume 
Displaced 

(cubic yards) 
Total Impact 

(acres) 

Utility ID 3A 3.09 Mud pump and jet n/a 2,300 0.4 

Utility ID 3B 6.05 Mud pump and jet n/a 2,300 0.4 

Utility ID 2 9.94 Mud pump and jet n/a 2,300 0.4 

Utility ID 4 18.93 Mud pump and jet n/a 4,100 0.6 

Utility ID 
(Neptune) 21.13 

Mud pump and jet n/a 2,300 0.4 

Concrete Mats 500 feet n/a 0.1 

Utility ID 6 21.42 Mud pump and jet n/a 2,300 0.4 

Total  n/a 15,600 2.7 

a/ From MP 0.00 to MP 19.30, the proposed Mainline would be within federal waters. From MP 19.30 to MP 21.67, 
the proposed Mainline would be within New York state waters. 

 
  

                                                      
21 Required by the Office of Pipeline Safety, Department of Transportation and published in 49 CFR 192.327 and 49 CFR 
192.325. 
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2.1.12 SSTI Assembly 
The SSTI assembly would consist of three spools plus a pig launcher/receiver as a temporary fixture 
during pigging operations (Figure 2.1-11). It is expected that installation of the SSTI assembly would 
displace approximately 3,700 cubic yards of seafloor material, over a 0.3-acre area. The three spools 
would consist of the following: 

• Spool #1 – A 30-inch-diameter header that would connect the two hot-taps, check valves that 
isolate each hot-tap in the event of an upset condition, ring type joint flange to connect the SSTI 
to the hot-tap, a 30-inch by 26-inch Tee, and another ring type joint flange on the 26-inch side of 
the Tee. The 30-inch header would be braced to the Transco LNYBL to protect the hot-tap and 
flange connections; 

• Spool #2 – Fabricated with random lengths of pipe and a 90-degree segmentable bend that would 
be field trimmed after divers complete the metrology between the flange faces of Spool #1 and 
Spool #3; and  

• Spool #3 – Fabricated using 26-inch pipe containing a 26-inch by 26-inch Tee, two ball valves, a 
ring type joint flange as the connection point of the temporary pig launcher/receiver, a 26-inch by 
8-inch Tee for the pig launcher “kicker” line and another ring type joint flange as the connection 
to Spool #2. 

Figure 2.1-11. SSTI Assembly 
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2.1.13 Onshore Facilities 
Several onshore facilities would be required for construction and operation of the proposed Project. 
Onshore facilities required would include: 

• Pipe staging and concrete weight coating (CWC) facility; 
• Shore-based office and warehouse space for construction; 
• Shore-based office and warehouse space for operations; and 
• Support vessel staging area. 

A suitable location for a pipe staging and CWC facility would be selected during the development phase 
of the proposed Project. Three sites have undergone initial review and are discussed in Section 2.2.1.5. 
These sites include Quonset Point, Rhode Island; Port Coeymans, New York; and Construction & Marine 
Equipment Co., Inc., Elizabeth, New Jersey. The chosen site would require the undertaking of several 
preparatory steps prior to operating the facility. These would include: 

• Foundation reinforcement to support the weight of the coating plant; 
• Acquisition of raw materials (iron ore, sand, gravel, and cement) for the concrete and the 

potential use of a pier if materials are delivered via barge; 
• Acquisition of suitable water supply; 
• Installation, if necessary, of electrical service; 
• Local air permit for the CWC batch plant; 
• Obtaining Transportation Worker Identification Credential cards for on-site personnel; 
• Hire or mobilize heavy lift equipment (flatbed trucks, front-end loaders, cranes, etc.) capable of 

lifting and transporting the pipe; and 
• Set up temporary office facilities for the CWC and pipe staging project management team. 

The proposed Project would also require office and warehouse space for construction, operations and 
decommissioning. Liberty has indicated that existing, similarly purposed facilities with the necessary 
existing infrastructure would be selected for this purpose. For the construction office and warehouse 
space, Liberty would plan to find a location with waterfront dock space and sufficient depth and crane 
capacity to load Project equipment, dock space for multiple construction vessels, and within a close 
general proximity to the proposed Port facilities. The location of the office and warehouse operations 
would be located within the same facility as the pipe staging and CWC facility described above. As of the 
publication of this document, Liberty has not selected a location, out of the three identified, for the office 
and warehouse for operations. 

A dedicated support vessel would be required to assist with various operations at the proposed Port 
facilities. Liberty has indicated that operations would require the support vessel for weekly inspections of 
surface components and approximately one trip per LNGRV arrival. This vessel would be an ocean class 
towing vessel of up to 130 feet in length, a bollard pull (Ahead/Astern) of approximately 75 metric tons, 
and a draft of roughly 23 feet, and would be powered by diesel engines with up to a total of 5,000 
horsepower. It is anticipated that the vessel would be staffed by a crew of four to six. The dedicated 
support vessel would also be equipped with firefighting capability up to Det Norske Veritas (DNV) 
Firefighting (FiFi) Class 1 requirements. Liberty has indicated that the support vessel would be staged at 
an existing onshore facility with the necessary infrastructure requirements. As of the publication of this 
document, Liberty has not selected, out of the three identified, a location for the support vessel staging 
area.  
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2.1.14 Sea State Limitations and Weather Monitoring 
Port Ambrose’s Operations Manual would specify operational sea-state limitations and weather 
monitoring protocols that would be implemented during operation of the proposed Project. The LNGRV 
Master and Person-in-Charge would monitor weather conditions and forecasts at all times that an LNGRV 
is moored to a STL Buoy. Operational limits would be set by several weather-driven factors.  

There would be several sea-state limitations during connection of the LNGRV to the STL Buoy. The 
maximum sea-state conditions for connection of a LNGRV to a STL Buoy would be: 

• Significant wave height – 9.8 feet; 
• Wind speed – 30 knots; and 
• Current speed – 2.9 knots. 

The worst conditions by which the LNGRV could remain moored to a STL Buoy are set by the design 
limitations of the STL Buoy and mooring system. These would also represent the parameters by which 
the LNGRVs could discharge natural gas. The parameters are based on the 10-year storm condition for 
wind and wave height and the 100-year current condition. These parameters are: 

• Significant wave height – 22 feet; 
• Wind speed – 52 knots; and  
• Current speed – 1.7 knots. 

The maximum sea-state for disconnection of the LNGRV from the STL Buoy would be the 10-year storm 
condition. 

2.1.15 Maritime, Safety, and Related Matters 
Limited access areas including Safety Zones, No Anchoring Areas (NAAs), and Areas to be Avoided 
(ATBA) are established with varying degrees of vessel restrictions and notification requirements. 

Pursuant to the regulations of the Deepwater Port Act of 1974 (DWPA), the U.S. Coast Guard (USCG) is 
authorized to establish temporary and mandatory Safety Zones around deepwater ports whether or not a 
vessel is present. As proposed by Liberty, the Safety Zone radius would be 1,640 feet (500 meters) from 
the center of each STL Buoy, when no LNGRV is present, encompassing a total combined area for Safety 
Zones for both STL Buoys of approximately 388 acres or 0.6 square mile (Figure 2.1-12). When an LNG 
carrier is present, the Safety Zone would extend 1,640 feet (500 meters) off the stern of the 919-foot  
(280-meter) vessel as it weathervanes on the STL Buoy effectively creating an approximately 2,560-foot 
(780-meter) radius Safety Zone from the STL Buoy. 

In addition to the Safety Zone, a NAA and an ATBA would be established at the request of the USCG to 
the IMO. As proposed by Liberty, the NAA and ATBA would be the same size with a radius of 3,281 feet 
(1,000 meters) from the center of each STL Buoy. This would be approximately 776 acres or 1.2 square 
miles around each STL Buoy (Figure 2.1-12). 

LNG vessel traffic would be coordinated by Liberty personnel (Figure 2.1-13). The actual size of the 
ATBA that would be requested of the IMO would be determined through the advice and consent of the 
USCG. Past practices has been that ATBAs have a radius of at least 820 feet (250 meters) longer than that 
of the NAA for appropriate stand-off, which would occupy an area of 1,213 acres or 1.9 square miles 
around each STL Buoy. Both the NAAs and the ATBA would appear on publically available nautical 
charts for both STL Buoys. No vessels would be allowed to anchor in the NAAs to prevent damage to the 
STL Buoy and mooring system or damage to the proposed Port’s equipment from entanglement. The 
restriction would likely also apply to bottom trawling for the mutual protection of the port and the fishing 
vessel. The ATBA is meant to discourage vessel traffic. It would help ensure that other vessels do not 
interfere with the deepwater port’s operations, including the maneuvering of the LNG carrier and its 
support vessels. Both the NAAs and the ATBA are normally recommendatory. 
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Figure 2.1-12. Proposed Port Ambrose ATBA, NAA, and Safety Zones
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Figure 2.1-13. Proposed Port Ambrose LNGRV Inbound and Outbound Routes
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2.1.16 Construction 
Construction of the proposed Project is anticipated to take approximately 20 months over two calendar 
years. Off-site vessel fabrication and pre-construction activities would commence in late 2017 and take 
approximately 9 to 12 months. Off-site vessel fabrication and pre-construction would occur overseas and 
would not be under the jurisdiction of general conformity. Onshore construction at the local pipe staging 
and CWC facility would begin in early 2018 and take approximately four months. Installation of the 
offshore components would begin in early 2018 and would take approximately nine months to complete. 
Construction and installation of the proposed Project would be completed in late fourth quarter 2018. 

The following sections present a detailed description of the construction phases of the proposed Project. 

2.1.16.1 STL Buoys, Flexible Riser and Umbilical 
The first step for installing the STL Buoys would be the installation of the suction anchors. The 
installation of a suction anchor into the seabed includes the following main stages: 

1. Position suction anchor on seabed. This stage serves to place the anchor at the correct plan 
location and orientation of the pad-eye and anchor chain. 

2. Penetration of anchor by self-weight. During this stage the anchor will penetrate without 
underpressure applied. The valves are kept open to allow passage of water through the suction 
pump nozzle. 

3. Activation of pump – Initiation of underpressure. A pump skid is placed at the suction pump 
nozzle utilizing ROVs or a self-contained system that is operated from the surface via an 
umbilical is activated. The verticality of the anchor axis is monitored at this stage and adjusted, as 
required, by the surface vessels. 

4. Penetration by underpressure to target depth. With underpressure applied inside the anchor 
compartment the anchor will penetrate into the seabed by a combination of anchor self-weight 
and vertical downward thrust from the differential pressure generated by the underpressure inside 
the anchor compartment. 

5. Removal of pump and close nozzle. At the target penetration depth of the anchor, pressure inside 
the anchor compartment is equalized to ambient hydrostatic pressure, the pump is removed, and 
the outlet where the pump was placed is closed off using a blind flange, or similar fitting.  

Monitoring during installation of the suction anchor is accomplished by utilization of ROVs and 
monitoring instruments. These steps would be repeated for the remaining suction anchors.  

The next component that would be installed would be the landing pad. The heavy lift vessel would be 
positioned at the STL Buoy target location to install the landing pad. The landing pad would be fitted with 
transponders to ensure proper placement and orientation. The gravity-based landing pad would then be 
lowered to the seafloor and the skirted mud mat would penetrate the seabed to the appropriate depth. 

Next, the STL Buoy onboard the heavy lift vessel would be positioned above the landing pad. The STL 
Buoy would have the eight pre-installed upper chain segments attached to the mooring connection points 
on the turret. Using the heavy lift vessel crane, the STL Buoy would be lowered into the water allowing 
its ballast compartments to flood as it is lowered onto the landing pad. 

The holdback tether line and tether anchor would be the next components to be installed, and would be 
used to hold the flexible riser and umbilical in position. The tether anchor would be connected to the 
chain segment and polyester rope and lowered to the seafloor. The holdback line would then flake out to 
the seafloor and a second clump weight anchor would be temporarily placed on the end of the holdback in 
anticipation of the future connection to the flexible riser and umbilical. Prior to installing the flexible riser 
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and umbilical, the wire segments would be connected to the chain segments. The flexible riser and 
umbilical would be brought to the work site on separate reels and lowered to the seafloor from the DP 
dive support vessel. The flexible riser and umbilical would be held in-place through the use of temporary 
clump weights. Divers would then connect the flexible riser and umbilical to the holdback tether lines and 
then to make the connections of the flexible riser and umbilical to the STL Buoy and to the PLEM. Divers 
would then complete the mooring line connections to the STL Buoy. 

2.1.16.2 PLEM and Pipeline Laterals 
The PLEM would be directly welded to the end of the pipeline lateral prior to lowering to the seafloor. 
The PLEM would be secured in-place using a gravity-based skirted mud mat or suction anchor. Final site-
specific geotechnical surveys are needed prior to final PLEM design. Geotechnical surveys include: 

• Bore sample at each anchor location down to 131 feet;  
• Cone Penetration Test at each suction anchor location down to 131 feet, as continuously as 

possible and not at more than 4.9 foot intervals; and 
• A piston core or shallow bore (16.4 foot depth) sample at the PLEM base location to confirm the 

soil condition.  

The proposed pipeline laterals would be installed using the same methodologies described for the 
proposed Mainline in Section 2.1.16.4. The pipeline laterals would be installed using a DP pipelay vessel 
(DPPV) employing the S-Lay method. Plowing or jetting techniques would be used to lower the pipe and 
the trench would be backfilled with sidecast material by reversing the plow. The pipeline laterals would 
be buried to a depth of 4 feet to the top of the pipe. 

2.1.16.3 CYA 
The CYA would be installed at MP 0.0 at the southern end of the proposed Mainline. The lay-down head, 
welded to the end of the Mainline, would be lifted from the seafloor and removed. The end of the 
Mainline would then be trimmed and the CYA welded to the Mainline. Following the non-destructive 
weld examination, one branch of the CYA would be sealed by bolting a steel blind to the CYA flange. 
The Mainline and pipeline lateral tie-ins would then be flooded and lowered using a DP dive support 
vessel as the work platform. After flooding, divers would take measurements about the flange face to 
determine the size required for the spools connecting the pipeline lateral to the CYA. The previously 
connected spool, fabricated with extra pipe, would be trimmed to match the measurements obtained by 
the divers. The spool would then be installed by divers using tensioning equipment. 

2.1.16.4 Mainline 
The proposed Mainline would be installed using DPPV employing the S-Lay method. The burial depth of 
4 feet to the top of pipe would be achieved through the use of plowing or jetting techniques from MP 0.0 
to MP 21.67 (18.8 nautical miles). The area between MP 17.0 and MP 20.1 (2.7 nautical miles) through 
the Ambrose anchorage area would require a burial depth of 7 feet to the top of pipe and would be 
achieved utilizing a pipeline jet sled after this segment of the proposed Mainline has been plowed. A jet 
sled pipeline lowering operation is generally described as fluidizing the soil beneath the proposed 
Mainline with high-pressure water delivered through jetting nozzles and removing the fluidized soil 
through air lifts or eductors, thereby allowing the proposed Mainline to settle into the trench.  

Forty-foot joints of pipe would be welded together into a continuous pipeline (Figure 2.1-14). As each 
new joint is welded, the DPPV would advance 40 feet and the process would continue in an assembly-
line-like fashion. All welds would go through a non-destructing examination prior to being coated with a 
corrosion protective application and lowered to the seafloor. The S-shaped profile of the pipe would be 
supported by an articulated stinger and held in tension by one or more tension machines located on the 
DPPV. 
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Figure 2.1-14. Pipeline Construction 

Once the pipe has been laid in the desired position on the seafloor, a DP vessel would begin plowing 
operations. A plow would be positioned on the top of and surrounding the pipe, which would be pulled by 
the DP vessel. As the vessel and the plow advance, the plow would lift the pipe and capture it within 
rollers while simultaneously excavating a trench. The pipe would then settle into the trench behind the 
plow. Along the proposed Mainline segment between MPs 17.0 and 20.1, a pipeline jet sled would be 
used to achieve burial to the required 7 feet to the top of pipe through the Ambrose anchorage area after 
this segment of the proposed Mainline has been plowed. To achieve the 7-foot burial depth, two or three 
passes of the jet sled, starting from MP 20.1, may be required. Supplemental backfill with approximately 
146,000 cubic yards of imported material would be required along this segment of the proposed Mainline. 
Of this amount, approximately 66,000 cubic yards of 8-inch minus rock will cover to 3 feet above the top 
of pipe while the remaining 80,000 cubic yards would be comprised of natural gravelly sand material.  
A DP backfill vessel (DPBV) would be used to backfill the trench, receiving approximately 45 hopper 
barge loads (approximately 4,800 tons per load) to complete the backfilling operation. The backfill 
process would be performed by installing the 8-inch minus rock first to a point at least three feet above 
the top of pipe from start through completion between MPs 17.0 and 20.1. After the rock is installed, 
gravelly sand would be installed on top of the rock to restore the seabed to near its original seafloor 
bottom elevation to the extent practicable. 

Final construction direction during the backfill operation would be made by the DPBV Superintendent 
based upon safety, marine traffic, environmental conditions (i.e., sea state, wind speed and direction, 
current speed and direction) and current forecasted weather conditions. Monitoring and control of the 
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backfill operation would be performed in the vessel's control room, which would contain monitors to 
observe survey information of the seafloor as seen from a survey vessel. The DPBV would be equipped 
with seabed profiling equipment that would monitor the trench and progress of the backfilling operation. 
The survey vessel would monitor and track the backfilling operation to ensure that the trench has been 
backfilled in accordance with applicable permit requirements 

In some cases along the proposed Mainline, the plowing technique may not reach the desired depth or a 
utility crossing may be encountered where use of the plowing technique is not appropriate. In these cases, 
the hand-jetting technique would be employed. Hand-jetting would also be used for the PLEM areas, 
CYA area, and SSTI assembly area. A DP dive support vessel would be used to perform the jetting 
operation at these locations with the exception of the SSTI assembly area where a moored barge would be 
used. The hand-jetting equipment used would range from air-lift and water-jetting systems to excavate the 
smaller volume locations. Submersible pumps would be used for lowering longer sections of pipe or 
where larger volumes of trenching are required. Both forms of jetting would be controlled and monitored 
by divers. 

As many as six potential submarine cables have been identified along the proposed Mainline route. With 
the exception of one, all cables are believed to be out-of-service. These cables would be located and cut, 
or where necessary, lowered subsea by divers using hand-jetting equipment. These cable crossings could 
also be performed by installing a concrete mat parallel to and offsetting the existing cable to support the 
proposed Mainline as it crosses the cable. The bottom of the concrete mats would be installed to ensure a 
minimum separation of 18 inches between the pipe and existing cable. The concrete mats would not be 
placed in direct contact with the existing cable. The known cable is the Neptune electrical cable and it is 
located at MP 21.1 (see Section 2.1.11).  

2.1.16.5 SSTI Assembly 
Two hot-taps at the Transco LYNBL would be installed as a separate operation. The hot-taps would be 
installed where the top of the pipeline is deeper than 4 feet below the natural seabed. The hot-tap 
assemblies and components would include a ball valve and ring-type joint flange. The ring type joint 
flange would be the connecting point of the SSTI that would form the connection between the proposed 
Mainline and the Transco LYNBL. 

The connection point of the SSTI and hot-tap would be excavated by submersible pumps and diver air-lift 
to keep the spool components below the normal seabed wherever possible. The size and weight of 
Spool #1 would determine whether the piping and components would be skid-mounted and require 
installation by the pipelay vessel after the pipelay and lowering operations are completed.  

The protection of the valves and the hot-tap connection would be required during construction and/or as a 
permanent installation during operations. To achieve this, mats, sandbags, and/or prefabricated protective 
structures could be used. All components that require possible access during operation or that protrude 
above the seafloor would be installed with a protective structure. The seafloor adjacent to the hot-tap 
would be excavated using a submersible mud pump to facilitate the lowering of the protective cage and 
the pipeline spool/pipeline to 4 feet below the natural bottom. 

2.1.17 Pipeline Commissioning and Hydrostatic Testing 
Flooding the proposed Mainline and pipeline laterals would be required prior to the subsea tie-in of 
adjoining pipeline segments, as well as for the backfill plowing operation and for hydrostatic testing.  
A pipeline flooding vessel would be equipped with sufficient pumps and large diameter hoses to maintain 
the required flowrate in a marine environment, as well as equipment to store, transfer and inject biocide. 
Water would be withdrawn from a suitable depth and filtered to remove sediments. An intake screen at 
the pump suction would be sized to minimize entrainment and impingement of aquatic life by limiting 
intake velocities to less than 0.5 feet per second (ft/sec).  
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Seawater would be pumped into the pipe pushing a train of pigs to clean, remove air pockets, and inspect 
the pipe as they move down the line. The velocity of the pig train during flooding and dewatering would 
be controlled by the pumping rate and by back pressure to maintain a velocity of approximately 1 ft/sec. 
This would result in an estimated fill and discharge rate of 1,500 gpm for the 26-inch-diameter pipeline. 

Seawater that would reside in the proposed Mainline for more than 30 days would be treated with a 
tetrakis (hydroxymethyl) phosphonium sulfate (THPS)-based biocide to reduce the potential for 
microbiologically influenced corrosion. The treated seawater would remain in the proposed Mainline to 
be subsequently used during hydrostatic testing. Additional water required to pressurize the system for 
testing would also be treated with a THPS-based biocide.  

Once the proposed Mainline and pipeline laterals have been flooded with seawater and the tie-ins and 
backfilling operations have been completed, the pipeline segments would be hydrostatically tested. 
Hydrostatic tests would be performed in accordance with the U.S. Department of Transportation (DOT) 
requirements at 49 CFR 192. The pipeline segments would be tested to 1.25 times the design pressure of 
1,480 pounds per square inch gauge (psig) for a minimum of eight hours. The maximum allowable 
operating pressure of the pipeline would be 960 psig. Initially, the proposed Mainline and pipeline laterals 
would be pressurized to approximately 200 to 300 psig with low-pressure, high-volume pumps. Once 
reached, these pumps would be disconnected and replaced with a high-pressure, low-volume pump to 
continue the pressurization process. The test pressure would be achieved through a series of 
pressurizations and maintained for an eight-hour hold period within specified minimum and maximum 
test pressures. 

After acceptance of the hydrostatic test, dewatering of the pipeline segments would commence. Water 
would be vented from the system as pipeline internal pressure is released, followed by the complete 
dewatering of the proposed Mainline. High-pressure hoses would be connected to the pipeline segment to 
enable pressure bleed-off into a dewatering vessel. Seawater treated with the THPS-based biocide would 
be captured and treated with hydrogen peroxide. The amount of hydrogen peroxide required would be 
determined through a sampling and analysis program. The treated seawater would pass through a series of 
holding or ballast tanks allowing time for the THPS-based biocide to be neutralized prior to being 
discharged through a subsurface diffuser. Water remaining in the proposed Mainline and pipeline laterals 
after pressure has returned to ambient would be displaced through the use of trains of pigs. The valve and 
leg associated with one of the pipeline laterals at the CYA would be closed and air compressors would be 
installed at the SSTI. The air pressure would push the pig from the SSTI past the CYA before being 
captured in the pig receiver at the PLEM. This process would then be repeated for the second pipeline 
lateral and PLEM. 

Once the pigs used for dewatering have been recovered, the proposed Mainline and pipeline laterals 
would be dried to a specified dew point of -40°F with superheated air provided by dehumidifying 
equipment. Purging of the air with a blanket of dry nitrogen would ensure that the system is inert. A soak 
test, or stabilization period of 24 hours, would be performed to demonstrate that no free water is left in the 
proposed Mainline and pipeline laterals. Prior to packing the system with natural gas, a drying agent 
(glycol or methanol) would be injected at each end of the tie-ins to the laterals to ensure residual water 
inadvertently trapped or undetected would not create the formation of hydrates when the system is 
pressurized with natural gas. 

2.1.18 Decommissioning 
At the end of its useful life (25 years), the proposed Project would be decommissioned. All of the 
proposed Port facilities would be recovered and disposed of in a central storage location onshore. The 
STL Buoys, PLEMs, flexible risers, control umbilicals, mooring chains, and wire rope would be 
recovered and demobilized using similar techniques and equipment utilized for construction. The suction 
anchors used to secure the mooring lines would be inspected and backed out by pumping seawater into 
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the anchor and recovering it for onshore recycling/disposal. Alternatively, the suction anchor could be cut 
below the mud line should conditions warrant. The cut-off sections of the suction anchors would be 
recovered and transported by barge to the shore for disposal. The remaining portions of the anchors would 
be abandoned in-place below the mud line.  

In addition to the proposed Port facilities, the pipeline facilities would also need to be decommissioned. 
However, the pipeline facilities comprising of the pipeline laterals and proposed Mainline would be 
abandoned in-place in accordance with 30 CFR 250, Subpart J and Q and 49 CFR 192. The hot-tap 
connection to the Transco LYNBL would be sealed or capped to allow continued operation of the Transco 
LYNBL. The proposed Mainline would be disconnected, depressurized, purged, filled with seawater, cut, 
and plugged. The ends would be buried in-place. The lateral pipelines would be disconnected from the 
PLEMs and the ends sealed or capped. In accordance with 49 CFR 192.727(g)(1), data on the abandoned 
pipeline facilities would be submitted to the DOT Pipeline and Hazardous Materials Safety 
Administration (PHMSA) National Pipeline Mapping System. 

2.2 Alternatives 
The National Environmental Policy Act (NEPA) of 1969, requires that any federal agency proposing a 
major action consider reasonable alternatives to the proposed action. Evaluation of alternatives assists in 
avoiding unnecessary impacts by analyzing reasonable options to achieve the underlying purpose that 
Liberty may or may not have considered. This analysis of alternatives broadens the scope of options that 
might be available to reduce or avoid impacts associated with the action as proposed by Liberty. The 
NEPA environmental analysis is one of the nine factors the Secretary must consider in making a final 
determination (33 U.S.C. 1503c). Alternatives for a LNG deepwater port may extend to matters such as 
its specific design, location, methods of construction, and technologies for storing and re-gasifying LNG. 

To warrant detailed evaluation by the USCG and the Maritime Administration (MARAD), an alternative 
must be reasonable and meet the purpose and need of the proposed Project. Alternatives concerning 
location, construction, and operation of a deepwater port for receipt and transfer of LNG must also meet 
essential technical, engineering, and economic threshold requirements to ensure that a proposed action is 
compliant with governing standards. Screening criteria are used to determine the feasibility of 
alternatives. The Secretary has identified that potential alternatives to deepwater ports, such as the 
proposed Project, may include alternative deepwater port designs, locations, technologies and operations, 
as well as the No Action Alternative.  

Our evaluation of alternatives is presented in the following sections: 

• Deepwater Port Alternatives (Section 2.2.1) 
o Deepwater Port Designs Alternatives (Section 2.2.1.1) 
o Deepwater Port Location Alternatives (Section 2.2.1.2) 
o Anchor Alternatives (2.2.1.3) 
o Mainline Alternatives (2.2.1.4) 
o Onshore Pipe Staging and CWC Facility Alternatives (2.2.1.5) 
o LNG Vaporization Technology Alternatives (Section 2.2.1.6) 

• No Action Alternative (Section 2.2.2) 
• Energy Alternatives (Section 2.2.3) 

o Alternative Energy Sources (Section 2.2.3.1) 
o Energy Conservation Alternatives (Section 2.2.3.2) 
o Alternative Gas Supply Systems (Section 2.2.3.3) 
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The alternatives found to be reasonable are evaluated in this final EIS and are based on the detailed 
discussion provided throughout Section 2.2. 

2.2.1 Deepwater Port Alternatives 
Alternative LNG deepwater port designs, locations, technologies, and operations were evaluated to 
determine whether they would be reasonable and environmentally preferable to the proposed action. This 
analysis was based on the assumption that, irrespective of design type or technologies employed, the LNG 
terminal would need to be within or near the targeted region if it is to meet the purpose and need of the 
proposed Project without requiring substantial upgrades to the existing infrastructure, which would likely 
result in equivalent or greater environmental impacts than those associated with construction and 
operation of the proposed Project. 

2.2.1.1 Deepwater Port Design Alternatives 
Selection of the optimal deepwater port design depends on the consideration of multiple environmental, 
technical, and commercial factors. Four specific environmental and technical considerations were 
evaluated in this analysis including: 

• Air emissions; 
• General environmental effects; 
• Visual impacts; and 
• Water depth and seafloor topography. 

Six different deepwater port designs were considered in the alternatives analysis for the proposed Project. 
All of the design concepts would require the construction of a pipeline to deliver the natural gas to the 
target market. The designs considered included: (1) gravity-based structure (GBS); (2) platform-based 
unit; (3) HiLoad port design; (4) floating storage and regasification unit (FSRU); (5) STL Buoy; and  
(6) artificial island.  

Each of the concept designs was evaluated as an alternative to the proposed Project to determine whether 
it would be reasonable and environmentally preferable. Although each of these concepts has some 
adaptability of design, each also has some inherent features that are most compatible with certain 
environmental conditions and that lend themselves to specific business models. Each of the alternative 
concept designs was evaluated based on its suitability for use in offshore New York, as well as its 
economic and operational feasibility.  

Table 2.2-1 provides an environmental evaluation summary for each of the proposed deepwater port 
design alternatives based on the specific environmental and technical considerations evaluated in the 
analysis of the deepwater port design alternatives. 

Gravity-Based Structure 
The GBS would be composed of two pre-stressed reinforced concrete caissons that would be constructed 
at a graving dock, which is a specialized inshore construction facility with adjacent channel depths 
sufficient to float the completed structure. Graving dock land requirements and environmental impacts 
would vary from site to site, but could typically range between 50 to 100 acres.  
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Table 2.2-1. Evaluation of Deepwater Port Design Alternatives 

Category Topic 
STL Buoy 

System(Proposed 
Project) 

Gravity-Based 
Structure (GBS) Platform-Based Unit 

Floating Storage and 
Regasification Unit 

(FSRU) 
Artificial Island Hi-Load to Port Design 

Environmental Air Emissions 
a/ 

The relatively limited 
amount of construction 
required for the port and 
number of support 
vessels required during 
operations would result 
in lower emissions 

Mobile emissions 
would be greater than 
the proposed Project 
due to the related ship 
maneuvers and tugs 
that would be required 
during both 
construction and 
operations. 

Mobile emissions 
would be greater than 
the proposed Project 
due to the related ship 
maneuvers and tugs 
that would be required 
during both 
construction and 
operations. 

Mobile emissions 
would be greater than 
the proposed Project 
due to the related ship 
maneuvers and tugs 
that would be required 
during operations. 

Mobile emissions 
would be greater than 
the proposed Project 
due to the related 
ship maneuvers and 
tugs that would be 
required during both 
construction and 
operations 

Greater emissions during 
operations due to electrical 
power required for LNG 
processing. To meet this power 
demand, the design would 
include 4 natural gas turbines 
(each rated at 10.5 MW) 
located aboard the floating 
regasification unit (FRU), in 
addition to 4 dual fueled 
(natural gas or diesel) turbines 
rated at 2.5 MW each for 
marine use. Mobile emissions 
would also likely be greater 
than the proposed Project due 
to the need for more constant 
use of a Carrier Assist Vessel 
to assist with connection to the 
Hi-Load, in addition to an 
offshore support service vessel 
to perform routine deliveries. 
Additional maintenance on an 
inherently more complex 
system would likely generate 
additional traffic. 

 Water Intake 
and Discharge 

Selection of the closed 
loop vaporization 
system minimizes the 
amount of water intake 
and discharge that is 
required. Intakes are 
mostly limited to the 
LNGRVs and not the 
Port itself, and the 
LNGRVs have no 
discharges at the Port. 

Likely requires a 
greater level of water 
intake and discharge 
than the proposed 
Project 

Likely requires a 
greater level of water 
intake and discharge 
than the proposed 
Project 

May require a greater 
level of water intake 
and discharge than the 
proposed Project (if 
recycled use of ballast 
water is not 
implemented) 

Likely requires a 
greater level of water 
intake and discharge 
than the proposed 
Project 

Similar to the proposed Project, 
the Hi-Load would utilize a 
closed-loop vaporization 
system (not water based). 
Intake of seawater would likely 
be greater than the proposed 
Project because in addition to 
ballast water intake, additional 
intake would be required for 
FRU operations (to supplement 
engine cooling approximately 
half of a year) and to seasonally 
supplement production of 
freshwater for crew use.  
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Category Topic 
STL Buoy 

System(Proposed 
Project) 

Gravity-Based 
Structure (GBS) Platform-Based Unit 

Floating Storage and 
Regasification Unit 

(FSRU) 
Artificial Island Hi-Load to Port Design 

Environmental 
(cont’d) 

Turbidity/ 
Sedimentation 

Greater during 
operations than the 
other alternatives due to 
anchor chain sweeps 
and the flexible riser 
that is required. 

Greater during 
construction than the 
proposed Project due 
to the considerable 
size of the footprint 
and the potential 
requirement to 
construct a graving 
dock. 

Less during operations 
than the proposed 
Project due to a 
reduced number of 
anchors. 

Similar to the proposed 
Project if anchor-based 
mooring system is 
used. Less than the 
proposed Project if the 
mooring tower or 
similar fixed structure 
is used (would 
eliminate chain 
sweeps). 

Greater during 
construction than the 
proposed Project due 
to the considerable 
size of the footprint 
and the requirement 
to build up the island. 

Similar to the proposed Project 
or less. Use of a mid-water 
buoy and a permanent FRU to 
suspend anchor chains and 
flexible risers may reduce drag 
in sediments. 

 Sea Floor 
Removal – 
Benthic Habitat 
Loss 
(Permanent 
Structures) 

Minimal sea floor 
conversion. 

Greater footprint than 
the proposed Project. 

Minimal sea floor 
conversion. 

Minimal sea floor 
conversion. 

Greater footprint than 
the proposed Project. 

Minimal sea floor conversion. 

 Fisheries 
Impacts 

May serve as a fish 
attractor and would 
result in lower 
entrainment/impingeme
nt impacts with the 
lower use of water. 

May serve as a fish 
attractor and artificial 
reef; however, it also 
would be closer to 
shore and potentially 
limit more nearshore 
recreational fishing. 

May serve as a fish 
attractor. 

Water use would result 
in higher impingement/ 
entrainment impacts 
compared to the 
proposed Project and 
may serve as a fish 
attractor. 

May serve as a fish 
attractor and an 
artificial reef; 
however, it also would 
be likely to be closer 
to shore and 
potentially limit more 
nearshore 
recreational fishing. 

Greater than the proposed 
Project since additional 
seawater is expected to be 
required for FRU engine cooling 
and freshwater production. 
Other potential impacts include 
greater potential for 
entanglement from anchor 
mooring cables; greater 
potential for entanglement from 
pipes and power cables; and 
greater sustained and 
intermittent anthropogenic 
noises from the FRU hoteling, 
FRU DP adjustments, and the 
AAVs. 

 Visual 
Resources 

Minimal visibility 
compared to the other 
alternatives. The 
majority of the Port is 
only visible during active 
unloading. 

Permanent above 
water structure with 
greater visibility than 
the proposed Project 
and would need to be 
located closer to 
shore. 

Permanent above 
water structure with 
greater visibility than 
the proposed Project. 

Permanent above 
water structure with 
greater visibility than 
the proposed Project. 

Permanent above 
water structure with 
greater visibility than 
the proposed Project 
and likely would need 
to be located closer to 
shore. 

Similar to the proposed Project, 
would likely be unseen from 
most shore vantage points but 
would have greater offshore 
impacts with constant, fixed, 
above surface structures. 
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Category Topic 
STL Buoy 

System(Proposed 
Project) 

Gravity-Based 
Structure (GBS) Platform-Based Unit 

Floating Storage and 
Regasification Unit 

(FSRU) 
Artificial Island Hi-Load to Port Design 

Environmental 
(cont’d) 

Shallow Water 
Impacts 

Potentially less than the 
GBS or FSRU, because 
no graving dock is 
required. 

Potentially greater than 
the proposed Project, 
because a graving 
dock may be required. 

Potentially less than 
the GBS or FSRU, 
because no graving 
dock is required. 

Potentially greater than 
the proposed Project, 
because a graving 
dock may be required. 

Potentially less than 
the GBS or FSRU, 
because no graving 
dock is required. 
However, the source 
of the sediments 
might relate to 
shallow water 
impacts. 

Similar to the proposed Project. 

Technical 
Considerations 

Depth (feet) Over 100. Limited to 45-85. Variable. Generally over 100. 45 to 60 200-500 

 Storage and 
Regasification 
Systems 

No permanent facilities. Permanent facilities. Possible permanent 
facilities. 

Permanent facilities. Permanent facilities. No storage but regasification 
facilities are permanent. 

 Seafloor 
topography 
considerations 

Yes – must have flat or 
gently sloping seafloor. 

Yes – needs to support 
the foundation. 

No No Yes – needs to 
support the 
foundation. 

Flexible; only needed to assure 
proper anchorage. 

Supply Continuous or 
intermittent 
supply 

Generally capable of a 
continuous supply, 
possibly constrained by 
weather related supply 
interruption and/or LNG 
availability. 

Generally capable of a 
continuous supply; 
possibly constrained 
by storage capacity, 
weather related supply 
interruption and/or 
LNG availability. 

Generally capable of a 
continuous supply; 
possibly constrained 
by storage capacity 
weather related supply 
interruption, and/or 
LNG availability. 

Generally capable of a 
continuous supply; 
possibly constrained 
by storage capacity, 
weather related supply 
interruption, and/or 
LNG availability. 

Generally capable of 
a continuous supply; 
possibly constrained 
by storage capacity, 
weather related 
supply interruption, 
and/or LNG 
availability. 

Generally capable of a 
continuous supply; possibly 
constrained by storage 
capacity, weather related 
supply interruption, and/or LNG 
availability. 

Operational 
Availability 

Downtime 
during storm 
events 

Reduced potential 
compared to an FSRU, 
because the vessel can 
weather vain. 

Higher availability 
during adverse 
weather than the other 
alternatives, with the 
exception of an 
artificial island. 

High potential due to 
mooring issues. 

Higher potential due to 
the required side-by-
side unloading from 
LNG carriers. 

Highest availability 
during adverse 
weather than the 
other alternatives 

Can weather vane similar to 
proposed Project under normal 
conditions. In severe weather, 
the FRU would likely have to be 
removed to safety, whereas the 
proposed Project can be 
lowered to the sea floor. 

a/ Will depend on the actual system used (e.g., vaporization system, recycling systems). 
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The concrete structure would be floated to the site and installed to the seabed. All facilities associated 
with a typical LNG terminal (storage tanks, offloading, and vaporization facilities) would be attached to 
the concrete structure. Because the GBS must extend above the water surface but still enable access by 
LNG carriers, these designs are typically constrained to relatively shallow waters. In addition to the siting 
requirements and operational and environmental tradeoffs, economic feasibility must be considered. Due 
to the significant capital costs of GBS construction and installation, it appears these facilities are only 
economically feasible for projects with relatively large LNG storage capacity (200,000 to 300,000 cubic 
meters) and natural gas sendout volumes of 0.8 to 2.0 billion standard cubic feet per day. In the past, five 
LNG deepwater port applicants proposed these structures with two being approved by MARAD, but none 
were built. 

Platform-Based Unit 
A platform-based unit would consist of constructing or re-purposing an offshore unit, which is either an 
active or decommissioned OCS facility. The offshore unit would be attached to the seabed by multiple 
legs or a jacket structure with a working platform above the water. LNG unloading arms’ associated 
equipment, high-pressure LNG pumps and vaporizer, a pipe trestle, and breasting/mooring dolphins 
would be installed on the platform.  

The LNG would be unloaded from the LNG carriers, vaporized on the platform, and delivered to the 
target market via a subsea pipeline. Depending on the size and location of the platform, cryogenic storage 
tanks may or may not be installed. These types of structures have been installed in water depths up to 
1,400 feet and design specifications indicate that they could be installed in water depths up to 3,000 feet. 
Two past LNG deepwater port applicants proposed this type of port design, but none were ever built.  

HiLoad Port Design 
The HiLoad port design utilizes an open-loop vaporization system that operates below the water line of a 
floating platform. Because the HiLoad port design is a floating unit, its impact on the seafloor is minimal, 
consisting only of a conventional anchoring system. Additionally, the HiLoad anchoring system would 
not require specific seafloor characteristics and qualities. However, HiLoad port design tests under 
varying sea states have shown that depths greater than 350 feet are optimal. One past LNG deepwater port 
applicant proposed this type of port design. It was approved by MARAD but was never built. Recently, 
Teekay Corporation’s Navion Anglia commenced sea passage to Las Palmas with their HiLoad Dynamic 
Positioning No. 1 docked on its port side. This is currently the only commercially used HiLoad unit to 
date, all other HiLoad uses have been at the testing level. 

Floating Storage and Regasification Unit 
A FSRU is a vessel-like barge capable of berthing and offloading LNG carriers, storing LNG in onboard 
cargo tanks, re-gasifying LNG, and then sending out the vaporized LNG through subsea pipelines. FSRUs 
are typically not self-propelled and are moored using anchor chains connected to an external turret. 
However, the FSRU proposed for the Calypso deepwater port off the Florida coast proposed a self-
propelled FSRU that would be moved offshore during extreme weather. 

The FSRU is based on conventional LNG carrier design and components of floating production, storage, 
and offloading systems, which are widely used in the offshore oil and gas production industry. Two LNG 
terminals have been proposed using the FSRU design, Cabrillo Port and Broadwater LNG in Long Island 
Sound (FERC), none of which were built. There is currently a proposed LNG import terminal using the 
FSRU design off the southern coast of Puerto Rico; and because this project is in state waters, it is under 
the FERC’s jurisdiction. 
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STL Buoy System 
This alternative would require the LNG carriers to be fitted with vaporization equipment and a connection 
point for an unloading buoy. This alternative does not require the construction of a fixed platform, jetty, 
GBS, or vaporization port. The LNG carrier would be moored to the STL Buoy. The LNG carrier would 
vaporize the gas onboard and discharge the natural gas through a flexible riser. The natural gas would 
then be transferred to a subsea pipeline for delivery to the target market. Four STL Buoy system LNG 
import terminals have been proposed with three being approved by MARAD. Three were built with two 
of these commercially operated. However, of the three, one has suspended its license and one has 
surrendered its license. 

Artificial Island 
An artificial island would essentially be a man-made LNG facility, only constructed offshore. The 
selected site would be filled to create a man-made island with protective docking, unloading facilities, and 
the option for storage. An artificial island, similar to the previously proposed Safe Harbor Island Energy 
Terminal (a deepwater port), would require a seafloor footprint of approximately 116 acres. The LNG 
would be vaporized on the island and sent to the target market via a subsea pipeline. The artificial island 
design would include: 

• A rock breakwater structure surrounding the main body of the island to provide a protected 
harbor for the berthing of LNG tankers and support vessels; 

• Granular fill material (sand and gravel) for the main body of the island which would be contained 
and protected on all sides by a rock breakwater structure; 

• A steel pile supported structure with the unloading facilities and associated mooring dolphins and 
breasting dolphins that would be capable of securing LNG tankers for the unloading of LNG 
cargo; 

• LNG storage tanks constructed on steel pile supports to contain the LNG; 
• LNG vaporization equipment; 
• Facilities required for the docking of the LNG vessels and support of the LNG processing 

operation, including power generation and accommodations for workers; and 
• Miscellaneous supporting facilities, such as sewage treatment system, a stormwater collection 

system, and administration, maintenance, and storage buildings. 

One past LNG deepwater port applicant proposed this type of port design but the application was later 
withdrawn.  

Deepwater Port Design Alternatives Evaluation 
Air Emissions 
Air emissions would vary for each alternative. The STL Buoy alternative would not require vaporization 
or processing at an additional facility (either on a platform, FSRU, or artificial island), which is likely to 
reduce emissions. All facility types would require some form of support vessels. However, because the 
STL Buoy and HiLoad port design alternatives would have the majority of necessary workers onboard the 
LNG carrier, the number of worker transits would be reduced compared to the other alternatives. All other 
alternatives would require additional workers to vaporize and process the LNG. 

General Environmental Effects 
General environmental effects can include impacts from water use and discharges, turbidity and 
sedimentation, as well as seafloor and fisheries impacts. Water usage would be dependent on the type of 
specific systems that would be selected for each alternative, as well as the number and type of support 
vessels required for operations. Installing large structures on the seafloor, such as for a GBS or artificial 
island, would have direct impacts on the seafloor as well as fisheries resources. These impacts can range 
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from 10 to 100 acres. Also, the loss of this area would have impacts on recreational and commercial 
fisheries. On the other hand, artificial islands, GBS, and platform-based units can create new habitat 
through the development of hard substrate at different depths and artificial reefs.  

Visual Impacts 
With the exception of the STL Buoy alternative, all deepwater port technologies considered would have a 
permanent structure above the water’s surface, and therefore a permanent visual impact. The GBS and 
artificial island would need to be installed at shallower depths, and therefore closer to shore, making them 
easier to see than other structures out on the horizon. In addition, the GBS, artificial island and platform-
based structure would need to be designed so that the lower deck would be at a higher elevation than the 
wave heights associated with the largest typical storm event. The HiLoad port design is a floating 
platform design, but due to its water depth requirements would be located far from shore and not likely be 
visible on the horizon. The FSRU and STL Buoy (during operations only) would resemble large vessels 
on the horizon, similar to the existing visual landscape. 

Water Depth and Seafloor Topography 
GBS terminals and artificial islands are generally constrained to shallower waters of less than 100 feet. 
Because of this, they would need to be constructed closer to shore. Conversely, the FSRU and STL Buoy 
technologies require deeper water to accommodate anchoring and flexible pipe connections. Platform-
based units can also be constructed in much deeper waters; however, the design and construction costs of 
a platform of sufficient size could make it commercially unviable in deeper waters. The HiLoad port 
design can be constructed in water depths greater than 200 feet, but is optimal in water depths greater than 
350 feet. A project located in waters of this depth would require additional construction costs and a longer 
pipeline from the platform to its interconnect point. 

GBS terminals and artificial islands require areas where the seafloor is relatively level or gently sloping, 
lacking geologic hazards, and with satisfactory substrate characteristics to support the structure’s 
foundation and weight. Platform-based units have similar constraints to GBS terminals and artificial 
islands regarding the avoidance of geologic hazard areas. Conversely, anchored systems like the FSRU, 
HiLoad platform design and STL Buoy can accommodate differing substrate conditions. Several different 
types of anchoring systems allow for this flexibility. 

Deepwater Port Design Conclusions 
A GBS terminal and artificial island have several significant design disadvantages. These facility types 
must be sited in shallower water where nearshore habitats, recreational boating and fishing, and the visual 
landscape would be impacted. Construction of the graving dock facility required to support construction 
of the GBS would result in additional impacts on coastal resources. Also, GBS terminals have relatively 
high capital and construction costs compared to other designs. An artificial island would require the 
filling of up to 116 acres of open ocean. This would also come at a high cost and have a much larger 
impact area than other designs. For these reasons, the GBS and artificial island concepts were not carried 
forward for detailed review, and sites suitable for GBS and artificial island designs were not considered in 
further analysis of alternate port locations. 

A platform-based unit would likely have more frequent interruptions of gas supply due to more 
operational limitations during heavy weather conditions. Additionally, the platform-based unit would not 
provide LNG storage facilities unless additional platforms were constructed, resulting in additional 
environmental impacts. Though the proposed Project does not include storage, the availability of two 
buoy systems allows for departure and arrival of two LNGRVs allowing for greater reliability. Therefore, 
the long-term reliability and associated commercial viability of the platform-based unit could fail to meet 
the objectives of the proposed Project. Thus, platform-based units were not carried forward for detailed 
review. 
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The HiLoad port design would have minimal impacts on the seafloor. This design is also highly reliable 
with the ability to perform in sea states up to 15 feet. Similar to the proposed Project, multiple HiLoad 
units could be installed for greater reliability without the need for storage. Because of the HiLoad 
platform design’s optimal water depth of greater than 350 feet, the facility would be located far from 
shore eliminating any visual impacts. However, this would require a longer pipeline and would add to 
construction and operation costs. Also, minor water discharges would be required for operation. For these 
reasons, the HiLoad port design was not carried forward for detailed review. 

The FSRU is a permanently moored vessel-like barge that can receive, store, and re-gasify LNG for 
delivery into a pipeline. Because it lacks its own propulsion, the FSRU requires a robust mooring system 
that is able to sustain extreme weather conditions including hurricanes. This robust mooring system 
would result in greater seafloor impacts. Additionally, if damaged during an extreme weather event, 
disruptions in gas delivery would likely occur while the FSRU is repaired. For these reasons, a 
permanently moored FSRU design was not carried forward for detailed review. 

The STL Buoy design has a much smaller footprint than the other terminal designs. It also has design 
flexibility that allows it to be sited in deeper waters, increasing separation from nearshore resources, 
limiting visual impacts, and minimizing public safety concerns. This design would result in fewer impacts 
on the seafloor than other terminal designs. Because it would have multiple buoys, a continuous supply of 
natural gas could be delivered to the target market. Also, an LNGRV can be moored to the specially 
designed unloading buoys in higher wave conditions, reducing the susceptibility to operational downtime. 
Given the commercial, technical and environmental considerations, the STL Buoy was carried forward 
for detailed review. 

2.2.1.2 Deepwater Port Location Alternatives 
There are a large number of locations along the East Coast of the United States suitable for the siting of 
an LNG terminal, as evidenced by the two deepwater ports already constructed north of the proposed 
Project and the proposed and operating onshore LNG terminals along the coast. Liberty has identified 
lower New York and Long Island as their target market. Therefore, many of the proposed and constructed 
LNG terminals would not be feasible alternatives since they serve other markets than that proposed by 
Liberty.  

In identifying a potential site for a LNG deepwater port terminal, applicable USCG siting guidelines 
(33 CFR 148.720) must be considered. These guidelines indicate that an appropriate site for a deepwater 
port: 

• Optimizes location to prevent or minimize detrimental environmental effects; 
• Minimizes the space needed for safe and efficient operation; 
• Locates offshore components in areas with stable seafloor characteristics; 
• Locates onshore components where stable foundations can be developed; 
• Minimizes the potential for interference with its safe operation from existing offshore structures 

and activities; 
• Minimizes the danger posed to safe navigation by surrounding water depths and currents; 
• Avoids extensive dredging or removal of natural obstacles such as reefs; 
• Minimizes the danger to the port, its components, and tankers calling at the port from storms, 

earthquakes, or other natural hazards; 
• Maximizes the permitted use of existing work areas, facilities, and access routes; 
• Minimizes the environmental impact of temporary work areas, facilities, and access routes; 
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• Maximizes the distance between the port and its components and critical habitats, including 
commercial and sport fisheries, threatened and endangered species habitats, wetlands, 
floodplains, coastal resources, marine management areas, and EFHs; 

• Minimizes the displacement of existing and potential mining, oil, or gas production or 
transportation uses; 

• Takes advantage of areas already allocated for similar use, without overusing such areas; 
• Avoids permanent interference with natural processes or features that are important to natural 

currents and wave patterns; and 
• Avoids dredging in areas where sediments contain high levels of heavy metals, biocides, oil or 

other pollutants or hazardous materials, and in areas designated as wetlands or other protected 
coastal resources. 

The evaluation of alternative deepwater port locations used a screening and site selection process that 
considered several factors. The selection included the port’s proximity to shipping lanes, water depth 
requirements, proximity to target market, and proximity to existing offshore natural gas transmission 
infrastructure. These requirements resulted in four potential alternative sites: 

• Study Area A – adjacent to the New Jersey coastline and immediately west of the outbound 
Barnegat Traffic Lane; 

• Study Area B – located between the Barnegat and the Hudson Canyon Traffic Lanes; 
• Study Area C – located between the Hudson Canyon and Nantucket Traffic Lanes; and 
• Study Area D – passes between the Nantucket inbound traffic lane and the Long Island coastline. 

These four alternative sites (Figure 2.2-1) were further evaluated based on safety, engineering, 
environmental, socioeconomic, vessel traffic, marine hazards and obstructions, commercial and 
recreational fishing resources, use conflicts, and regulatory concerns. 

Table 2.2-2 provides an environmental evaluation summary for each of the proposed deepwater port 
location alternatives based on the specific environmental and technical considerations evaluated in the 
analysis of the deepwater port location alternatives. 

In 2010, Liberty proposed a different project that was located within Study Area B (Liberty Offshore 
Project). According to Liberty’s Natural Gas Revised Application submitted on November 29, 2011 
(available under Docket USCG-2010-0993), the Liberty Offshore Project was proposed for location in 
federal waters roughly 13.9 nautical miles offshore of Asbury Park, New Jersey and approximately 
21.7 nautical miles offshore of Rockaway, New York. Natural gas would be delivered through the STL 
Buoy systems and laterals into a buried 25.8 mile subsea pipeline, which would connect with an existing 
subsea natural gas pipeline system for delivery to shore. The STL Buoy systems would be located in 
water depths of approximately 103 and 113 feet and would be lowered to rest on a landing pad on the 
ocean floor when not in use. 

Safety 
Safety is an important consideration when evaluating alternative deepwater port locations. In the case of 
the proposed Project, safety of the LNGRVs entering the port and during offloading is of primary interest. 
Also of interest is the safety of the proposed Port facilities while idle. Therefore, the main criterion in 
evaluating the safety of alternative deepwater port locations was the separation distance between the 
vessel traffic lanes and the proposed Port facilities.  
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Figure 2.2-1. Proposed Port Location and Mainline Alternatives
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Table 2.2-2. Evaluation of Port Study Areas 

Category Topic 
Port Study Area 

Area A Area B Area C Area D 
Regulatory 
Concerns 

Stakeholder Concerns Yes Yes None Reported None Reported 

Safety 
Separation Distance between the 
Vessel Traffic Lanes and the Port 

LNGRV visiting port will be 
required to cross at least one 
TSS lane 

Maximum possible Maximum possible LNGRV visiting port will be 
required to cross at least one TSS 
lane 

Engineering 

Water Depth (feet) [Minimum required 
- 100 feet] a/ 

50 - 70 90 - 230 60 – >200 Targeted depth of 100 feet (30 m) 
only at the far eastern end of the 
Study Area 

Suitable Buoy Separation Distance 
Present 

Yes Yes Yes Yes 

Suitable Seabed Conditions Yes; fine sands, medium fine 
sands, coarse sands, and 
scattered pebbles and 
cobbles. 

Yes; fine sands, very fine 
sands, silts, and clay 

Yes; fine to coarse 
sands and gravel 

Yes; fine sands, medium fine 
sands, very fine sands, and 
scattered pebbles and cobbles 

Socioeconomic 

Population Proximity (Greater or Less 
than 15 miles (24 km) from shore)/ 
Visual Impacts b/ 

Less than 15 miles (24 km) Greater than  
15 miles (24 km) 

Greater than 15 miles 
(24 km) 

Less than 15 miles (24 km) 

Marine Recreation and Tourism Impacts would be the same as 
the proposed Project 

Impacts would be the same as 
the proposed Project 

Short-term and minor Close to designated recreational 
fishing area (Yankee Spot) along 
the NY shoreline. 

Environmental 
Resources 

Air and Noise Quality Impacts Similar potential for all 
alternatives 

Similar potential for all 
alternatives 

Similar potential for all 
alternatives 

Similar potential for all alternatives 

Proximity to Marine Protected Areas Closer to Marine Protected 
Area 

None in close proximity None in close proximity Close to Marine Protected Areas 
along the NY shoreline 

Water Quality/Sedimentation Impact 
Potential 

Similar potential for all 
alternatives 

Similar potential for all 
alternatives 

Similar potential for all 
alternatives 

Similar potential for all alternatives 

Proximity to Dump Sites Avoids dump sites Avoids dump sites Avoids dump sites Avoids dump sites 
Proximity to OCS Resources 
(Mineral Resources/Sand Borrow 
Areas) 

Avoids sand borrow areas Avoids sand borrow areas Avoids sand borrow 
areas 

Avoids sand borrow areas 

Navigation and 
Vessel Traffic 

Existing Ship Channels Study Area A would require 
the LNGRV to cross the 
outgoing TSS lane when 
entering the DWP 

Meets the general criterion of 
traffic avoidance and is 
located near designated traffic 
lanes providing direct access 
for LNGRVs to safely 
approach and depart from the 
DWP Area 

Meets the general 
criterion of traffic 
avoidance and is 
located near designated 
traffic lanes providing 
direct access for 
LNGRVs to safely 
approach and depart 
from the DWP Area 

Area D would require the LNGRV 
to cross the incoming TSS lane 
when departing the DWP 
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Category Topic 
Port Study Area 

Area A Area B Area C Area D 
Proximity to the Precautionary Area Port is Outside of 

Precautionary Area 
Port is Outside of 
Precautionary Area 

Port is Outside of 
Precautionary Area 

Port is Outside of Precautionary 
Area 

Proximity to Anchorage Areas Avoids Anchorage Areas Avoids Anchorage Areas Avoids Anchorage 
Areas 

Avoids Anchorage Areas 

Marine Hazards and 
Obstructions 

NOAA automated Wreck and 
Obstruction Information System 

Favorable for avoidance Favorable for avoidance Favorable for avoidance Favorable for avoidance 

Seismic, Electromagnetic and 
Radioactive Activities 

None Identified None Identified None Identified None Identified 

Commercial and 
Recreational 
Fishing 

Proximity to Sport Fishing Grounds Several in close proximity In close proximity to the Mud 
Hole and other fishing Areas 

Avoids Designated 
Fishing Areas 

Within Designated Fishing Area 

Proximity to Essential Fish Habitat Similar EFH regardless of Site 
Alternative 

Similar EFH regardless of Site 
Alternative 

Similar EFH regardless 
of Site Alternative 

Similar EFH regardless of Site 
Alternative 

Proximity to Artificial Reefs None crossed by potential 
Port location 

None crossed by potential 
Port location 

None crossed by 
potential Port location 

None crossed by potential Port 
location 

Use Conflicts 

Proximity to OCS leases for oil, gas 
or wind 

Avoids lease areas Avoids lease areas Application for lease 
filed September 8, 
2011, for wind farm by 
LI-NYC Offshore 
Collaborative 

Avoids lease areas 

Restricted/Prohibited Airspace 
(Military Operations) 

Avoids Restricted Airspace Avoids Restricted Airspace Avoids Restricted 
Airspace 

Within Restricted Airspace 

Key: 
000 Key (Fatal Flaw) Criteria 
000 Pass Criteria 
000 Pass Criteria with Limitations 
000 Failed Key Criteria (Eliminated from further evaluation) 
000 Criteria Not Analyzed Further for a Site Due to Key Criteria Not Being Met 

Notes: 
a/ Discussions with APL (Submerged Turret Loading Buoy suppliers) indicated the minimum water depth required to support safe operation of their buoy design is roughly 100 feet water depth. 
b/ At this distance, the LNGRV will be below the horizon or blend with other vessels that typically transit the area inshore of the Port. 

Source: NOAA 201 2a,b. 
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To improve protection of the proposed Port facilities and LNGRVs visiting the Port, the STL Buoys 
would need to be centralized to the furthest extent possible between adjacent traffic lanes to maximize the 
separation of the Port and normal vessel traffic. Through analysis of potential STL Buoy locations and 
vessel traffic lanes, it was determined that LNGRVs calling on Study Areas B and C would not need to 
cross any vessel traffic lane to deliver cargo, whereas Study Area D would require the LNGRVs to cross 
at least one vessel traffic lane. 

In addition to safety concerns regarding the proposed Port facilities, safety of populated areas in the 
proximity of the Port facilities was also considered. One of the primary purposes for locating a LNG 
terminal offshore is to distance the terminal from populated areas to diminish potential safety risks 
associated with this type of project. Study Area D is located between New York’s 3-nautical-mile state 
water jurisdictional boundary and the Nantucket to Ambrose Traffic Lane. At the closest point to shore, 
Study Area B is approximately 13.9 nautical miles from the shore, and Study Area C is approximately 
13 nautical miles from the shore.  

Engineering 
Though alternative sites may be more environmentally preferable, constructability constraints determine 
the overall feasibility of a site. Several criteria can be used to determine the constructability of a site, 
including water depth, buoy separation distance and seabed conditions. 

The STL Buoys require a minimum water depth of 100 feet to provide adequate clearance between the 
disconnected buoy and the LNGRV prior to mating. In addition, seabed conditions must allow for 
anchoring of the proposed Port facilities. Study Areas B, C, and D meet these requirements. 

Environmental 
Environmental impacts are one of the primary reasons for avoiding certain locations and choosing others. 
These resources are discussed in more detail in Section 3 and 4; however, several considerations, 
including air and noise quality impacts, avoidance of marine protected areas (MPA), avoidance of 
important commercial and/or recreational fisheries, avoidance of disposal areas, and avoidance of OCS 
resources, were evaluated. 

Study Areas B, C, and D are similar in regards to impacts on air and noise quality, avoidance of MPA, 
and avoidance of disposal areas and OCS resources, which would not likely make one site more 
environmentally preferable to the other. 

A benthic survey of Study Area B in August 2008 (USCG Docket Number USCG-2010-0993) resulted in 
a total of 46,241 organisms, with 45,358 identified to the species level, yielding 222 valid taxa. 
Distribution of major taxonomic groups was found to be similar to that reported by Reid et al. (1991), 
with polychaetes comprising roughly 50 percent of the fauna, crustaceans 25 percent, bivalves 10 percent, 
gastropods 4 percent, echinoderms 3 percent, and miscellaneous taxa 8 percent. Numerically dominant 
species differed with depth and sediment type with the amphipod, Ampelisca abdita, and the polychaete, 
Mediomastus ambiseta, dominating silty locations and Polygordius jouinae and Tharyx acutus, both small 
polychaetes, dominating very sandy locations stations at depths below 36 feet, especially in offshore 
locations. The bivalve, Nucula annulata, was also prevalent in deep sandy locations. Deep locations 
(greater than 154 feet) with fine sediments, were dominated by the polychaete, Levinsenia gracilis. 
Additional ROV data indicated that likely benthic species in the area included little skates (Leucoraja 
erinacea), flounder, starfish (Asterias forbesi), and crabs. Other species observed included rock crabs 
(Cancer irroratus), spider crabs (Libinia emarginata), northern seastar (Asterias vulgaris), horseshoe 
crabs (Limulus polyphemus), Jonah crabs (Cancer borealis), frilled anemones (Metridium senile), sand 
dollars (Echinarachnius parma), scallops (Placopecten magellanicus), lobsters (Homarus americanus), 
mussel beds, brittle starfish, amphipods, burrowing anemones, and attached bryozoans and hydrozoans. 
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As reported in Liberty’s Natural Gas Revised Application submitted on November 29, 2011 (available 
under Docket USCG-2010-0993), fish and invertebrate species within Area B likely includes Atlantic cod 
(Gadus morhua), summer flounder (Paralichthys dentatus), winter flounder (Pseudopleuronectes 
americanus), witch flounder (Glyptocephalus cynoglossus), yellowtail flounder (Limanda ferruginea), 
windowpane flounder (Scopthalmus aquosus), scup (Stenotomus chrysops), black sea bass (Centropristis 
striata), Atlantic surf clam (Spisula solidissima), ocean quahog (Artica islandica), red hake (Urophycis 
chuss), monkfish (Lophius americanus), Atlantic mackerel (Scomber scombrus), Atlantic herring (Clupea 
harengus), longfin squid (Loligo pealeii), bluefish (Pomatomus saltatrix), silver hake or whiting 
(Merluccius bilinearis), ocean pout (Macrozoarces americanus), little skate (Leucoraja erinacea), winter 
skate (Leucoraja ocellata), clearnose skate (Raja eglanteria), and butterfish (Peprilus triacanthus). 

While species assemblages in Study Area B do not mirror those described for Study Area C (see Section 
3.2), the general infaunal groups share similarities to the benthic infaunal organism groups commonly 
found in sand-bottom habitat in the New York Bight (see Table 3.2-1). While no project-specific data has 
been collected for Study Area D, Stevenson et al. (2006) categorize the Mid-Atlantic Bight as having a 
sediment type largely dominated by sand, with small, localized areas of sand-shell and sand-gravel. 
Faunal species compositions were reported to be more of a continuum through depth zones in areas of 
similar substrate, and demersal fish community composition and distribution showed consistent patterns 
along isotherms and isobaths (Stevenson et al. 2006). The similar depth and sandy benthic environment to 
Study Area C makes it likely that Study Area D would share similar characteristics as those described for 
Study Areas B and C. As such, Study Areas B, C, and D are likely similar in regards to impacts on 
benthic and fisheries resources, which would not likely make one site more environmentally preferable to 
the other. 

Socioeconomic 
Though similar to considerations identified for safety, proximity to populated areas and marine recreation 
and tourism were analyzed from a socioeconomic perspective. A distance of 13 nautical miles was 
determined to be an adequate distance to address concerns regarding proximity to populated areas and 
visual impacts. Also, by maximizing the distance from shore, recreational fishing areas could more easily 
be avoided.  

Study Area D is approximately 4.78 nautical miles closer in proximity to populated areas than Study 
Area C. Though Study Area D is closer, visual impacts from either location would be similar as LNGRVs 
would be difficult to see from shore. Impacts on marine recreation and tourism would be similar for Study 
Areas B, C, and D; however Study Area B is closer to “Mud Hole”, a popular fishing ground located at 
the north end of the subsea Hudson Valley area that has been reported to support high levels of 
commercial fish species. The associated proposed Mainline route for Study Area B is unable to avoid 
crossing a portion of the “Mud Hole.” 

Vessel Traffic 
Though the preferred location of the proposed Project would be to avoid existing ship channels and create 
separation from the traffic lanes, it is also required for safety reasons. In addition, Precautionary and 
Anchorage Areas need to be avoided. 

Study Areas C and D both meet the avoidance criteria to existing ship channels; however, Study Area D 
would require the LNGRVs to cross the incoming vessel traffic lane when departing the proposed Port 
facilities. Study Area C would not require LNGRVs to cross the vessel traffic lane. Study Areas B, C, and 
D avoid Precautionary and Anchorage Areas.  

Marine Hazards and Obstructions 
Marine hazards and obstructions can represent many things, including boulders, scrap metal, abandoned 
structures, shipwrecks, or other hazardous objects. They could also include danger areas where explosive 
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material or detrimental seismic, electromagnetic, or radioactive areas can be found. These types of areas 
can preclude the siting of a LNG terminal. 

Study Areas B, C, and D avoid anomalies such as boulders, scrap metal, abandoned structures, 
shipwrecks, and similar hazardous objects. Further, Study Areas B, C, and D avoid locations of 
detrimental seismic, electromagnetic or radioactive activities. 

Commercial and Recreational Fishing Resources 
When siting an offshore LNG terminal, it is important to consider impacts on commercial and recreational 
fishery resources. Impacts on these industries could have a socioeconomic impact on the region. Also, 
avoidance of designated fishing areas ensures that habitat needed to support commercial or recreational 
fish species is unaffected. 

Study Areas B, C, and D are located in relatively close proximately to one another; therefore, impacts on 
EFH would be anticipated to be similar. In addition to EFH, avoidance of sport fishing grounds was also 
considered. Study Area C is located outside of all known sport fishing grounds. Conversely, Study Area B 
is located adjacent to a popular commercial fishing ground referred to as the “Mud Hole” and Study 
Area D is located within a large sport fishing ground referred to as the “Yankee Spot.”  

Use Conflicts 
Use conflicts could include prior or existing leases or military use areas. These could result in an area not 
available for the proposed Project or safety concerns that may arise through different uses in close 
proximity to one another.  

Study Area B is not located in an area with use conflicts; however, the associated proposed Mainline 
route for Study Area B crosses a popular fishing ground referred to as the “Mud Hole” and passes 
immediately adjacent to two potential use conflicts including a designated pilot transfer area and a 
disposal area. Study Areas C and D are sited in areas with use conflicts. Study Area C is located within a 
potential 127-square mile wind farm area. The Long Island – New York City Offshore Wind 
Collaborative filed a lease application with the BOEM, but design specifications of the wind farm have 
not been provided to date. Study Area D is located within a Restricted/Prohibited Airspace (Military 
Operations) area. Further consultation would be necessary to determine use restrictions at this location.  

Alternative Port Locations Considered but Not Further Analyzed 
Based on initial review, it was determined that Study Area A did not meet all the requirements and was 
eliminated from further evaluation. Study Area A was eliminated due to inadequate water depth and 
because it did not meet the minimum distance from shore that was determined where LNGRVs would 
blend in with other vessels, thereby reducing visual impacts. Selection of Study Area A would also have 
resulted in increased socioeconomic impacts due to closer proximity to the nearest coast. Finally, Study 
Area A was determined to be a navigation risk due to LNGRVs crossing the outgoing Traffic Separation 
Scheme (TSS) while calling on the proposed Port. 

Deepwater Port Location Alternatives Conclusions 
Of the remaining alternative deepwater port locations, Study Areas B and C do not require LNGRVs to 
cross any TSS, as vessels would likely follow existing inbound traffic lanes to approach these locations, 
and use outbound traffic lanes during departure. From a safety consideration, Study Area D would require 
crossing at least one TSS by LNGRVs calling on the proposed Port. Evaluation of engineering criteria has 
determined that minimum depth requirements are satisfied by Study Areas B, C, and D, considering 
bathymetry in both areas ranges well over 100 feet. Further seabed evaluations such as geophysical and 
geotechnical surveys would be required to determine constructability; however, it is anticipated that 
seabed conditions would be similar at Study Areas B, C, and D. Study Areas B, C, and D also avoid 
known marine hazards and obstructions. While engineering and seafloor considerations for both sites are 
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similar, the distance of Study Areas B and C is greater than 13 nautical miles; therefore, associated 
socioeconomic, visual, use conflicts, commercial and recreational fishing, and environmental impacts are 
likely minimized. However, the associated proposed Mainline route for Study Area B would cross a 
popular fishing ground referred to as the “Mud Hole” and would be immediately adjacent to a designated 
pilot transfer area and a disposal area. Proposed Mainline routes C-1 and C-2, discussed in 
Section 2.2.1.4, avoid known fishing grounds and disposal areas. Based on the above criteria, the 
Applicant has determined Study Area C to be their proposed Port location. 

2.2.1.3 Anchor Alternatives 
Selection of the optimal anchor design depends on the consideration of multiple environmental and 
technical factors. Seven environmental and technical considerations were evaluated in this analysis 
including: 

• Air emissions; 
• Water use and discharge; 
• Turbidity, sedimentation, and seafloor impacts;  
• Fisheries impacts;  
• Noise impacts; 
• Decommissioning impacts; and 
• General technical considerations. 

Five different anchor designs were considered in the alternatives analysis for the proposed Project. The 
design alternatives included: (1) suction anchors; (2) driven piles; (3) fluke anchors; (4) gravity-based 
anchors; and (5) grouted pile anchors.  

Suction Anchors 
A suction anchor consists of a high-grade steel caisson or “upside down bucket” with an outer diameter of 
26 to 46 feet, a skirt length of 33 feet, and a weight of approximately 50 to 90 tonnes. The suction anchor 
would be embedded in the sediments by pumping out water and creating a negative pressure inside the 
caisson skirt. Suction anchors are best used in clay and fine sediment conditions, with few sediment 
layers. Installation of suction anchors is sensitive to water depth as the installation relies upon the section 
pressure being built up within the anchor and the pressure of the given water column above to overcome 
the resistance in the sediment.  

Driven Piles 
A driven pile consists of a high-grade steel pile with an outer diameter of 6 to 7 feet, a pile length of 
82 feet, wall thickness of 2 to 4 inches, and an approximate weight of 45 to 70 tonnes. Driven piles are 
generally used in conditions consisting of non-cohesive sediments, such as sand or silt, or in stratified soil 
conditions. Driven pile installation is not sensitive to water depth as a hydraulic hammer would drive the 
pile down to the target depth. 

Fluke Anchors 
Fluke anchors are typically steel structure with some sort of hook or fluke. They derive a significant 
portion of their holding power from hooking or embedding in the bottom, with a secondary reliance on 
their mass. Where fluke anchors are used, special attention must be paid to anchor positioning and 
tensioning. When used in soft sediments, these anchors are dragged down into the sediments and their 
holding capacity is dependent upon the subsequent level of tensioning. Fluke anchors are more effective 
when wedged between rock ledges or fractures where the stability of the rock formation is able to lock the 
flukes. 
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Gravity-Based Anchors 
Gravity-based anchors use large masses, commonly a block or slab of reinforced concrete resting on the 
seabed. Smaller anchors may be lowered into the seabed by jetting so they are flush with or just below the 
surface. Since the STL mooring anchor requires a characteristic holding capacity of 700 tonnes for the 
mooring systems, the size of the structures required to achieve the required holding capacity would have 
to be substantial. 

Grouted Pile Anchors 
Grouted piles are similar to driven piles, but installed differently. If the sediment condition consists of 
cemented soil layers and/or rock material, grouted piles may be required, as these materials limit the 
amount of penetration with driving hammers. A hole for the pile would be drilled into the seafloor to 
achieve the penetration of the grouted pile anchor. Grout is then pumped in between the soil/cemented 
wall and the pile. 

Air Emissions 
Air emissions would vary only slightly for each alternative, mostly attributable to the number and type of 
support vessels used. Pile or fluke anchors would result in less air emissions due to the decreased number 
of required ship transits during construction. For gravity-based anchors, the impacts of transportation and 
placement of multiple oversized gravity-based anchors from onshore facilities to the Port area would 
result in the greatest impact from air emissions for the alternatives considered in this analysis. 

Water Use and Discharge 
As with air emissions, water use and discharge would vary only slightly for each alternative, mostly 
attributable to the number of support vessels required for construction. Installation of suction, pile, or 
fluke anchors would result in lower water use and discharge than installation of the gravity-based anchor 
due to the decreased number of required ship transits during construction. 

Turbidity, Sedimentation, and Seafloor Impacts 
During installation, all anchor alternatives would have short-term turbidity and sedimentation impacts. 
These impacts would be limited to the duration of installation. It is anticipated that driven piles would 
have the smallest footprint; therefore, installation of driven piles would result in significantly less of an 
effect on benthic habitat. Installation of a gravity-based anchor would result in the greatest disturbance 
due to a larger footprint, followed by the fluke anchor system, which would result in disturbance due to 
the necessary pulling of the anchor in the seafloor. 

Fisheries Impacts 
It is anticipated that driven piles would have the smallest footprint; therefore, installation of driven piles 
would result in significantly less of an effect on fisheries. Suction anchors, by virtue of pumping out 
water from inside the caisson would have an impact on the zooplankton within that water column, which 
the other alternatives avoid. Gravity-based anchor structures would result in a direct loss of existing fish 
habitat in a significant area, approximately 2,500 square feet (ft2) per anchor structure. However, the 
gravity-based anchor system structures would provide a significant amount of hard substrate at different 
depth which would likely result in an artificial reef sustaining development of new biotic communities 
that have a potential to support significant marine populations. Such gravity-based anchor reefs would not 
be available to commercial and recreational fisherman so would not result in any direct positive economic 
impact. 

Noise Impacts 
For suction anchor and gravity-based anchors, sound generated by support vessel and barge movements 
and the thrusters of DP vessels would be the dominant source of underwater noise during anchor 
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installation activities. An increase in underwater noise would be anticipated with grouted piles, mostly 
attributable to the use of drilling equipment. Noise impacts are expected to be greatest for driven piles due 
to the pulsed sounds of the hammer striking the pile. All noise impacts would be temporary for the 
duration of the installation, approximately 16 days. 

Decommissioning Impacts 
During decommissioning, driven pile and grouted pile anchors would be cut below the surface and 
abandoned in place. There would be a short-term and minor disturbance to surface sediments during this 
activity. Fluke anchors could be similarly abandoned in place with little disturbance to sediments, or 
backed out and recovered, resulting in moderate disturbance to sediments, benthic habitat, and increased 
turbidity. If backed out, the area would recover in a short while and represent pre-construction condition. 
The suction anchor could also be abandoned in place with little disturbance to sediments, or backed out 
and recovered, resulting in moderate disturbance to sediments, benthic habitat, zooplankton, and 
increased turbidity. Backing out the suction anchor, achieved by pumping seawater into the caisson to 
pressurize and raise the anchor, would also result in further entrainment impacts. It is expected that this 
impact would be temporary as the area would recover to pre-construction conditions. For gravity-based 
anchors, it is likely that they would be abandoned in place since it would not be practicable to attempt 
recovery. They would however have been transformed into artificial reef habitat over the 30-year Project 
life expectancy. Because all safety exclusion zones would be removed, these artificial reefs would be 
available to the public, including divers and commercial and recreational fishermen. Bottom trawling in 
the post-Port area would likely still be excluded because of the potential for net entanglement. 

General Technical Considerations 
As stated above, suction anchors are mostly used in clay and fine sediment conditions with few soil 
stratifications. Installation of the suction anchor system is sensitive to water depth. Driven piles are 
generally used in sediment conditions consisting of more non-cohesive soil such as sand, silt, and/or more 
stratified conditions. Driven pile installation is not sensitive to water depth. Fluke anchors can be used in 
various sediment conditions; however, there are limitations due to the actual anchor location and sediment 
holding capacity. Holding capacity is dependent upon the level of tensioning. For the proposed Project, 
tensioning of the anchors up to 700 tonnes would be required. Since the STL mooring anchor requires a 
characteristic holding capacity of 700 tonnes at the anchors for the mooring systems, the gravity-based 
anchor system is not a viable alternative. The size of the structure required to achieve the required holding 
capacity results in the gravity-based anchor being the least favorable alternative. Finally, the grouted pile 
anchor alternative would be similar to the driven pile system except it would require a different 
installation method. Selection of this method would be dependent upon seabed composition with rockier, 
more consolidated soils resulted in the selection of the grouted pile system. 

Anchor Alternatives Conclusions 
Given the environmental and technical considerations, the driven pile and suction anchor systems are 
characterized by several key advantages including a smaller footprint and decreased number of required 
support vessel transits during installation. Suction anchors are mostly used in a clay and fine sediment soil 
condition with limited stratification. Driven piles are generally used in sediment conditions consisting of 
more non-cohesive soil, such as sand, silt, and/or a more stratified conditions. Future geotechnical survey 
testing would be necessary in the anchor area and must reach down to at least the anticipated depth of pile 
penetration. 

2.2.1.4 Mainline Alternatives 
Selection of the optimal mainline route depends on consideration of any of the same evaluation criteria 
that were used for evaluation of the Study Areas. Seven environmental and technical considerations were 
evaluated in this analysis including: 
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• Engineering; 
• Marine hazards and obstructions;  
• Socioeconomics; 
• Environmental resources; 
• Navigation and vessel traffic; 
• Commercial and recreational fishing; and 
• Use conflicts. 

Two Mainline routes (Figure 2.2-1) were analyzed for the proposed Project. As discussed in 
Section 2.2.1.3, Study Area A was eliminated due to inadequate water depth and because it did not meet 
the minimum distance from shore that was determined where LNGRVs would blend in with other vessels, 
thereby reducing visual impacts. The Applicant has determined Study Area C to be the proposed Port 
location because Study Area B would require crossing a popular fishing ground referred to as the “Mud 
Hole” and would be immediately adjacent to a designated pilot transfer area and a disposal area, and 
Study Area D would require crossing at least one TSS by LNGRVs calling on the proposed Port, as well 
as a popular fishing ground known as the “Yankee Spot.” Additionally, a Mainline route in Study Area D 
would be nearly twice as long as Mainline routes from Study Area C, which would result in greater 
seabed impacts, increased turbidity and associated water quality impacts. Therefore, both Mainline routes 
analyzed below are located in Study Area C. The proposed Mainline route alternatives considered are as 
follows: 

• Mainline Route C-1 – Head northwest from Study Area C for approximately 16.8 nautical miles 
where it would cross into state waters. From the boundary of state waters, the route would 
continue northwest for approximately 2.1 nautical miles to the intersection with the Transco 
LYNBL; and 

• Mainline Route C-2 – From Study Area C, it would follow along the west side of Mainline Route 
C-1 avoiding the Cholera Bank fishing area and then merging back into Mainline Route C-1 after 
approximately 15.4 nautical miles. Mainline Route C-2 would then overlap Mainline Route C-1 
until the intersection with the Transco LYNBL. 

Engineering 
Several criteria can be used to determine the constructability of a pipeline route. Generally, the shortest 
possible distance is preferable to reduce potential impacts on the seabed and for cost considerations. In 
addition to pipeline length, the number of foreign crossings was evaluated. Seabed conditions were also 
considered to ensure that the substrate could support the pipeline structure while avoiding or minimizing 
bathymetric and subsurface irregularities. 

Marine Hazards and Obstructions 
As previously discussed, marine hazards and obstructions can represent many things, including boulders, 
scrap metal, abandoned structures, shipwrecks, or other hazardous objects. They could also include 
danger areas where explosive material or detrimental seismic, electromagnetic, or radioactive areas can be 
found. For safety and other reasons, siting of a pipeline route should avoid these areas. 

Socioeconomics 
To the extent practicable, the Mainline should be sited to avoid interference with recreational shorelines 
or waterways; minimize impairment to recreational fishing activities and other water-dependent uses; and 
minimize the alteration or impairment of visual landscape, scenic quality, or aesthetic value. 

Environmental Resources 
Siting a pipeline through disposal areas, OCS resources, cultural resources, MPA, or areas susceptible to 
water quality and sedimentation can have adverse environmental impacts. Though it is often not possible 
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to avoid impacts on all of these areas, selecting a route that minimizes impacts to the extent practicable is 
environmentally preferable. Additional information on these resources is provided in Sections 3 and 4. 

Navigation and Vessel Traffic 
The primary concerns regarding Mainline siting and navigation and vessel traffic would be during 
construction and decommissioning of the Mainline or if maintenance activities were required.  
A preferable route would minimize impacts on traffic separation lanes and shipping channels, avoid 
Precautionary and Anchorage Areas, and avoid Lightering Zones. 

Commercial and Recreational Fishing 
As with environmental resources, siting a pipeline through sport fishing grounds, artificial reefs, or EFH 
could have adverse environmental impacts. Primary impacts would be from alteration of seabed 
conditions that support recreational or commercial fish species. 

Use Conflicts 
The same use conflicts that applied to the Study Areas would also apply to the proposed Mainline route. 
Avoidance of OCS leases for oil, gas, or renewable energy projects, and avoidance of restricted military 
use areas would avoid potential use conflicts. 

Mainline Alternative Conclusions 
Mainline Route C-1 and Mainline Route C-2 are similar for the majority of their route and overlap for the 
last approximately 3.5 nautical miles. Mainline Route C-2 is approximately 2.6 nautical miles longer than 
Mainline Route C-1; however, construction time frame and additional costs would not be a major factor 
in determining a preferable route. Due to its additional length, Mainline Route C-2 would result in 
additional seabed impacts. In addition to seabed impacts, Mainline Route C-2 is closer to the Cholera 
Bank designated fishing grounds and crosses three additional out-of-service subsea utility lines. Mainline 
Route C-1 would overlap with the lease blocks associated with the proposed Long Island-New York City 
Offshore Wind Project. 

Mainline Route C-1 is an environmentally preferable route to Mainline Route C-2. It has a shorter 
distance and avoids several resources that would be crossed by Mainline Route C-2.  

2.2.1.5 Onshore Pipe Staging and CWC Facility Alternatives 
Liberty is currently reviewing three sites as potential locations for a pipe staging and CWC facility. These 
sites include Quonset Point, Rhode Island; Port Coeymans, New York; and Construction & Marine 
Equipment Co., Inc., Elizabeth, New Jersey. The location of the office and warehouse operations would 
be located within the same facility as the pipe staging and CWC facility. The final location for the pipe 
staging and CWC facility as well as a construction base, including offices and a warehouse, and a leased 
boat slip for the support vessel staging area, is still under review. However, a review of all three potential 
locations for the onshore facilities is included in this final EIS for the purposes of complying with NEPA. 
Onshore pipe staging and CWC facility alternatives were evaluated using the following criteria: 

• 10 to 12 acres of stabilized land for CWC plants and pipe staging including: 
o Five (5) acres for plant footprint; 
o Six (6) acres for pipe laydown and staging; and 
o Raw material storage including sand, cement and iron ore. 

• Stabilized land for ground transport; 
• Rail access to receive pipe; and 
• Water access for loading pipe to barges, including: 

o Minimum requirement of 300 linear feet of water front access; 
o Dock or bulkhead suitable to support an 80 ton crane; and 
o Minimum water depth of 12 to 15 feet at the loading area. 
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The Quonset Point site is located in North Kingstown, Rhode Island, approximately 135 miles north of 
the Port of New York and New Jersey. The Quonset Business Park® is “designed to provide prime sites 
for quality industrial development, offices, education, and marine industry, to create new job 
opportunities for Rhode Island workers; and to be sensitive to the built and natural environment” 
(Quonset Development Corporation 2011). The Quonset Point location has access to Narragansett Bay, 
which would accommodate the marine transportation aspect of the construction activities. There has been 
prior FERC approval for use of this location in other, similar construction projects including the 
Northeast Gateway Deepwater Port Project (USCG Docket Number USCG-2005-22219) and the 
HubLine Pipeline Project (FERC Docket Numbers CP01-5-000 and CP01-5-001). 

The Port of Coeymans site is located in the town of Coeymans, New York on the west side of the Hudson 
River, approximately 155 miles north of New York Harbor, and consists of six possible locations. Five of 
the locations, located between the Hudson River and Route 115, have been heavily mined, filled and 
graded in connection with the property’s extensive industrial history. The sixth location, located on the 
east side of Route 114, is a large, mostly level field. The Port of Coeymans Marine Terminal is a 400-acre 
marine terminal that offers dock capability for ships up to 750 feet with a draft of 32 feet. The Port of 
Coeymans Marine Terminal offers heavy lift capacity, barge rentals, tug services, specialty lifts, 
stevedoring services, trucking, dredging and dock rehabilitation and is a secure Maritime Security Level 
facility. The Port of Coeymans site has been used for many of the same functions and uses as would be 
required for the proposed Project including a large prefabrication project, the Willis Avenue Bridge, for 
New York City (Port of Coeymans Marine Terminal 2014). 

Construction & Marine Equipment Co., Inc. is located in Elizabeth, New Jersey on the Arthur Kill 
Waterway. The site is comprised of a 10-acre marine terminal with 750 feet of usable bulkhead that can 
accommodate deep draft barges and ocean going vessels. The facility has 90,000 ft2 of warehousing, three 
rail spurs with two switching locomotives, has access to all major New Jersey highways and a host of 
weight handling and construction support equipment (Construction & Marine Equipment Co., Inc. 2014). 
The site has most recently been used by Transcontinental Gas Pipe Line Company, LLC (Transco) for 
their pipe and equipment storage for their Rockaway Delivery Lateral Project/Northeast Connector 
Project (Docket Nos. CP13-36-000 and CP-13-132-000), completed in May 2015. In the final EIS, FERC 
found no adverse impacts from Transco’s use of the site for pipe staging (FERC 2014). The final EIS 
further reported that the New Jersey Historic Preservation Office (NJHPO) had found that no historic 
properties would be affected by the use of the site as a pipe yard, and additional surveys were not 
warranted as no ground-disturbing activities or alteration of existing facilities were proposed. 

Onshore Pipe Staging and CWC Facility Alternative Conclusions 
The three onshore pipe staging and CWC facility locations would meet the key size and water access 
requirements and would be considered viable sites. The Quonset Point and Construction & Marine 
Equipment Co., Inc. facilities have FERC prior approval for the type of use and accessibility for the 
proposed Project. Use of any of the three sites would be consistent with the designated land use and 
planning for the property and adjacent properties and no alterations or expansions are expected. Since all 
of the onshore construction yard sites are located at existing industrial facilities, the following 
environmental resources would not be impacted: biological, cultural and geological resources; recreation 
and aesthetics; transportation; noise; land and ocean use. Liberty is continuing to review the three sites 
and will select a suitable location for a pipe staging and CWC facility during the development phase of 
the proposed Project. 

2.2.1.6 LNG Vaporization Technology Alternatives  
Prior to delivery to the proposed Mainline system, LNG must be vaporized and converted to natural gas. 
Two system alternatives are available for this process: open-loop and closed-loop. The primary difference 
between the two systems is that the closed-loop system does not require the intake or discharge of 
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seawater, whereas the open-loop system uses a once-through system requiring both intake and discharge 
of seawater during operation. Table 2.2-3 provides the evaluation of the alternative vaporizer process. 

Table 2.2-3. Evaluation of Alternative Vaporizer Process 

Criteria Closed Loop Open Loop 

Air Emissions Nitrogen oxides, carbon 
monoxide, carbon dioxide 
production from combustion. 

No air emissions during summer (warm water 
temperature) months. Supplemental heating during 
other periods results in similar air emissions. 

Other 
Environmental 
Considerations 

No cooling water discharge, due to 
recirculating ballast water for LNGRV 
cooling needs; generally found 
acceptable by regulatory agencies. 

Localized lower seawater temperature and 
impingement and entrainment of marine organisms; 
generally found not acceptable by regulatory 
agencies. 

Reliability High. High during summer months; low during most of 
the rest of the year due to the need for integrating 
supplemental heat. 

Maintenance Higher instrumentation levels. Low during summer months; higher during most of 
the rest of the year due to the need for integrating 
supplemental heat. 

Control More complex due to the use of 
ballast water. 

Simple during summer months; more complex 
during most of the rest of the year due to the 
need for integrating supplemental heat. 

Under the open-loop system approach, seawater is pumped through a heat exchanger to warm an 
intermediate fluid, such as propane or a water/glycol mixture. The intermediate fluid is then circulated 
over a tube bundle containing LNG. The heated intermediate fluid vaporizes the LNG and is returned to 
the seawater heat exchanger to be reheated. To prevent marine growth, the use of biocides as anti-fouling 
agents are employed. The open-loop system would use large volumes of seawater, approximately 13,944 
to 27,932 gpm as an indirect heat source for LNG vaporization. This intake, and ultimate discharge, could 
have impacts on marine biota. The intake of seawater could impinge or entrain organisms, while the 
discharge or cooled, treated seawater could affect marine life and water quality. In addition, the lower 
seawater temperatures in the Atlantic Ocean during the fall and winter could affect the efficiency of the 
open-loop system and require supplemental heating to vaporize the LNG, thereby resulting in additional 
air impacts. 

Within the closed-loop and open-loop system processes, there are four specific technologies available that 
are commercially available for use at an existing LNG terminal or approved for use in a deepwater port 
license application. The technologies may have the ability to operate with either a closed-loop or open-
loop system and include: 

• Ambient Air Vaporizers (AAV) (closed-loop) – AAV technology uses air as the heat source to 
vaporize LNG. The LNG is distributed through a series of surface heat exchangers, where the air 
travels down and out the bottom of the vaporizer. AAV is best suited for locations with warmer 
ambient temperatures; in cooler climates, a supplemental heat system would be necessary. These 
systems also require a much larger area than typical water-based systems with smaller heat 
transfer surface area requirements. Although there is no seawater intake, the process of cooling 
ambient air, which condenses into freshwater, necessitates treatment to prevent bio-fouling in the 
freshwater discharge piping. 

• Shell and Tube Vaporizers (STV) (may be configured to operate in an open-loop or closed-loop 
mode depending on the source of heat used for warming the intermediate fluid) – LNG passes 
through multiple tubes while seawater enters a shell surrounding the tubes. The open-loop 
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configuration may or may not require combustion for supplemental heating depending on the 
seawater temperature. A closed-loop system uses auxiliary boilers to heat an intermediate fluid to 
transfer heat. The intermediate fluid flows through a heat exchanger to absorb heat from steam 
produced by the boilers, then the fluid passes through the STV unit to re-gasify the LNG. 

• Submerged Combustion Vaporizers (SCV) (closed-loop) – A natural gas-fueled burner is utilized, 
where hot exhaust gas from a fuel-air combustion chamber directly heats a bath of water by 
bubbling through the water to the exhaust stack. The heated water bath provides the heat to 
vaporize the LNG flowing inside the tubes. Each SCV requires a high-pressure, electric motor-
driven air blower to support the combustion process and to force the combustion flue gas through 
the water bath. It is necessary to add chemicals to the water bath (since it becomes acidic as the 
combustion products are absorbed during the heating process); the excess combustion water must 
be neutralized prior to discharge. 

• Open Rack Vaporizers (ORV) (open-loop) – ORV use seawater as the thermal energy source in a 
direct heat system to vaporize the LNG. To control algae growth within the system, chlorine is 
injected on the intake side of the system. The treated seawater is then pumped to the top of the 
water box and travels down along the outer surface of the tube heat exchanger panels, while LNG 
flows upward through these tubes and is vaporized. Because this technology relies on seawater as 
the primary heat source, it is only effective where seawater temperatures exceed approximately 
63°F. 

A closed-loop system would generate slightly more air impacts than an open-loop system, but would not 
have any intake or discharge of seawater. The closed-loop system relies on the combustion of natural gas 
to heat and vaporize the LNG. Closed-loop systems typically burn up to 1.5 percent of the LNG 
throughput and allow for some efficiency in the recovery of BOG. Though they do have additional 
emissions, particularly NOx, control devices are available to greatly reduce those emissions.  

The closed-loop system would ultimately result in fewer impacts on marine systems and water quality. 
Though this system could result in greater air emissions, it is likely that the open-loop system would 
result in additional air emissions from supplemental heating required during the colder months, often 
when additional supply would be required for the target market. Therefore, the closed-loop system was 
chosen as the environmentally preferable vaporization process. 

Three specific technologies operate in the closed-loop system. The AAV technology is better suited for 
warmer climates where the temperature would preclude the need of an additional heat source to maintain 
effective use and thereby leading to additional air emissions. Additionally, frost build-up on the vaporizer 
could reduce performance. The SCV technology produces the greatest air emissions of the closed-loop 
technologies. Added pollution controls would be required aboard the LNGRV. The LNGRV would not 
have the space onboard required for the necessary pollution controls. Therefore, the use of the STV 
technology would be the most environmentally preferable technology. 

2.2.2 No Action Alternative 
The No Action Alternative refers to the continuation of existing conditions of the affected environment, 
without implementation of the proposed Project. Inclusion of the No Action Alternative is prescribed by 
the Council on Environmental Quality’s (CEQ) NEPA implementing regulations and serves as a 
benchmark against which federal actions can be evaluated. Under the No Action Alternative, the 
infrastructure proposed by Liberty would not be built or brought on-line, and the potential positive or 
negative environmental impacts identified in this final EIS would not occur. However, the demand for 
additional energy in general, and specifically natural gas, would not be satisfied under the No Action 
Alternative. Similarly, if the Secretary were to deny or postpone Liberty’s DWPA license application, 
potential natural gas customers could be forced to seek regulatory approval to use other forms of energy. 
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Other license or certificate applications concerning proposals to satisfy demand for natural gas might be 
submitted to the Secretary or the Secretary of the FERC, or other means might be used to satisfy the 
demand for energy in the United States, such as expansion or establishment of onshore LNG import 
terminals that would require construction of LNG import facilities, including storage tanks, vaporization 
facilities, and compression facilities. These facilities would likely result in similar or greater impacts than 
the proposed Project. It is likely that market forces, which include consideration for environmental 
impacts and associated permitting time and mitigation costs, would ensure that the LNG facility projects 
that ultimately would be developed offer the optimal combination of environmental and financial benefits 
while being consistent with sustainable development in the regions for which they are proposed. 

The natural gas demands in the lower New York and Long Island market are expected to exceed the 
available supply, especially during times of peak demand. The existing natural gas infrastructure that 
serves the target market are highly constrained and require expansion to meet the current demand. Should 
the No Action Alternative be adopted, potential customers could select other available energy 
alternatives, such as oil, coal, nuclear, or renewable or other alternative sources. In addition, they could 
seek traditional non-LNG-derived natural gas to compensate for the reduced availability of natural gas to 
be supplied by the proposed Project. The No Action Alternative would avoid the potential for 
environmental impacts associated with proposed Project construction and operation. Failure to provide 
additional LNG to the domestic market would cause reliance on other natural gas sources and increased 
process or shortages for industrial use and electricity generation. As discussed below, use of other fuel 
sources could result in a wide range of positive or negative economic and environmental effects, 
regionally and nationally. 

Failing to bring additional natural gas to the target market, potentially including LNG, would most likely 
result in short-term natural gas shortages and increased reliance on other fossil fuels (mainly fuel oil and 
coal) to make up the difference, especially for use in electricity generation. Many natural gas power plants 
have the option of substituting fuel oil, should natural gas become unavailable or prohibitively expensive. 
However, there is unlikely to be a surplus of petroleum fuel that could readily provide a cost-effective 
alternative to natural gas without significant new discoveries of crude oil. 

It is possible that existing natural gas infrastructure supplying the target market could be developed in 
other ways unforeseen at this point, including the further development of the natural gas pipeline system 
from domestic natural gas producing regions. In some cases, potential customers of natural gas could 
select available energy alternatives such as oil, coal, wind, solar, hydro, or biomass, to compensate for the 
reduced availability of natural gas. It is purely speculative to predict the resulting measures that could be 
taken by the end users of the natural gas supplied by the proposed Project and the associated direct and 
indirect environmental impacts. However, each of these alternative approaches to meeting the energy 
needs of the target market would result in some level of environmental impacts. Considered individually, 
specific energy alternatives or conservation measures would not provide the projected energy needs or 
reliability required by the target market. These are further discussed in Section 2.2.3. 

2.2.3 Energy Alternatives 
2.2.3.1 Alternative Energy Sources 
Non-Renewable Fuels 
There are several non-renewable sources of energy that could be used to meet the lower New York and 
Long Island market's energy needs. These sources would include gas, coal, oil and nuclear. Increased gas 
production from tight and shale formations have resulted in increased demand for gas to support fast 
growing industrial uses and energy consumption. Shale gas production increased from 11 percent of 
overall U.S. gas production in 2008 to more than 20 percent in 2010 and is projected to approach 
50 percent by 2035 (EIA 2014). Although recent developments (fracking) have resulted in the increase in 
domestic natural gas, the target market does not have sufficient pipeline infrastructure to transport this 
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additional supply to the end users. Failure to provide additional natural gas to the target market, especially 
during peak periods, could result in price volatility and shortages. Alternative arrangements to obtain 
natural gas would require construction of new LNG import or natural gas pipeline facilities in other 
locations. If such facilities were approved and constructed, each would result in its own set of specific 
impacts. 

United States domestically sourced gas is not an alternative energy source for the Port Ambrose project. 
The purpose of this proposed project is to provide a reliable and timely supply of natural gas and increase 
energy diversity during periods of high energy demand, considering the growing demand for residential, 
industrial, and electric generation in the downstate New York City and Long Island markets, while 
considering impacts on the environment, safety, and security. Peak demand has the potential to burden 
existing domestically sources natural gas delivery systems, particularly during periods of extreme 
temperatures. To that end, Liberty's proposed action is to construct and operate a deepwater port that 
would serve as a tolling-station where foreign-sourced LNG would be brought by ship, regasified, and 
delivered to the offshore Transco Pipeline. For this reason, US domestic sourced gas falls outside the 
scope of this application and is not carried forward for further consideration. 

Fuel oil and coal, though a reasonable alternative to natural gas, have a higher output of air pollutants than 
natural gas. These pollutants (sulfur oxide [SOx], carbon dioxide [CO2], and other greenhouse gases) 
would decrease air quality in the region and would result in secondary impacts associated with their 
production (coal mining and oil drilling), transportation (oil tankers, rail cars and pipelines) and 
refinement. Natural gas produces approximately one-third less carbon emissions to produce the same 
energy as crude oil and approximately one-half of the carbon emissions associated with coal. Natural gas 
is also a smaller contributor to greenhouse gases than fuel oil or coal in terms of combustion emissions. 
With technological advances, it may be possible to reduce harmful emissions created by fuel oil and coal 
to a level equal to natural gas; however, the costly investments in emission control technology would 
likely be passed on to the end users, thereby increasing the cost of the energy source. 

Electric transmission is another method to provide energy to the lower New York and Long Island 
markets. The Neptune Cable began operating in mid-2007 and provides approximately 660 megawatts of 
electricity to the Long Island area (approximately 20 percent of use). The Neptune Cable taps a variety of 
power generation methods including wind, hydroelectric, oil, coal, nuclear, and natural gas. The Poseidon 
project is projected to provide an additional 500 megawatts of electricity to the New York power grid and 
is designed to replace energy typically obtained from the Indian Point Energy Center. Both facilities are 
electric transmission facilities and do not meet the purpose and need of the proposed Project which is to 
distribute natural gas into the downstate New York City and Long Island markets to meet existing and 
future demand requirements, particularly during periods of peak winter and summer demand. The 
proposed Project will provide natural gas to electric generating stations that can, in turn, supply systems 
such as the Neptune and Poseidon facilities. 

Nuclear power development is costly and involves a lengthy permitting process that is not consistent with 
the purpose and need identified for the proposed Project. In 2010, nuclear electric power comprised about 
8 percent of the total energy consumed in the United States (EIA 2012a). There are currently three 
operating nuclear power plants in the vicinity of the proposed Project; Entergy’s Indian Point Nuclear 
Generating Station, Dominion’s Millstone Nuclear Generating Station, and Exelon’s Oyster Creek 
Nuclear Generating Station. Entergy’s Indian Point facility currently has two units operating and license 
renewals were submitted for both in 2007. Dominion’s Millstone facility also operates two units, and 
licenses for these units are set to expire in July 2035 and November 2045, respectively. Exelon has 
announced that its Oyster Creek facility will be retired at the end of 2019.  

While licenses remain active at these facilities, energy generation from these facilities is likely to remain 
stable. None of these facilities have plans to expand at this time. Regulatory requirements, cost 
considerations, and public concerns make it unlikely that new power plants would be sited and developed 
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to serve the target market. However, five additional nuclear generating stations in Maryland, New Jersey, 
New York, Pennsylvania, and Virginia are in the permitting process (NRC 2012a). As of May 2012, none 
of these five facilities have completed the permitting process and entered the construction phase of the 
project. In addition to this uncertainty, nuclear facility permitting and construction timelines are long, 
with the construction of a single reactor taking a minimum of five years. Based on this information, it is 
unlikely that any nuclear facilities could be constructed or upgraded by late 2016 to serve the proposed 
Project’s purpose and need. 

Renewable Energy Source 
In 2011, consumption of renewable energy sources in the United States accounted for approximately 
13 percent of all energy used nationally (EIA 2012b). The breakdown of that 13 percent is as follows: 

• Solar – less than 1 percent 
• Geothermal – 3 percent 
• Biomass waste – 4 percent 
• Biomass wood – 7 percent 
• Wind – 23 percent 
• Hydroelectric – 63 percent 

In 2012, renewable energy capacity in the state of New York comprised approximately 19 percent of New 
York’s total capacity of 39,000 megawatts. Of the 19 percent, 15 percent was provided by hydroelectric 
power, 3 percent was produced by wind, and 1.0 percent was produced though other renewable energy 
sources. Data from the New York Independent System Operator (NYISO) indicate that only 3 percent of 
total capacity for the target market is produced through renewable sources (NYISO 2012).  

Several offshore wind facilities have been proposed along the Atlantic Coast, including Cape Wind, 
Garden State Offshore Energy, Deepwater Block Island Wind Farm, and Fisherman’s New Jersey. In 
addition to these proposals, the Long Island – New York City Offshore Wind Collaborative filed a lease 
application with BOEM in September 2011. As discussed in Section 2.2.1.3 the proposed Project is 
located within that 127-square-mile lease area; however, design specifications of the wind farm have not 
been provided to date. BOEM is now completing the Area Identification process offshore New York 
(30 CFR 585.211(b)), which will result in a defined “wind energy area” for potential leasing. BOEM 
Anticipates announcing the New York Wind Energy Area in early 2016, with the goal of holding a future 
lease sale for wind power development offshore New York in 2017. As of 2011, New York’s land-based 
wind capacity totaled approximately 1,348 megawatts, which is approximately 3 percent of the state’s 
land-based wind capacity.  

A pilot commercial license was issued by the FERC for the Verdant Power Roosevelt Island Tidal Energy 
Project in January 2012. Verdant Power plans to develop a one megawatt pilot project in the East Channel 
of the East River adjacent to New York City. Though Verdant Power plans to expand the capacity in the 
future, the current technology at this location has not been developed for large-scale production. 
Therefore, at this time it cannot meet the short-term energy demands that would be met by the proposed 
Project.  

It is anticipated that the nation’s total renewable energy supply would decline by about 1.5 percent in 
2012 due largely to hydropower resources beginning to return to the long-term average (EIA 2012c). On 
the other hand, wind-powered generation is expected to grow 13 percent in 2012 from 2011 levels and an 
additional 5 percent in 2013. The slower increase is likely due to the fact that federal production tax 
credits for wind-powered generation are not available for turbines that began operating after the end of 
2012 (EIA 2012c). Wind power, like solar, is intermittent and cannot be scheduled based on demand. 
Therefore, it is likely that during times of peak energy needs, these sources would not be available to 
provide the additional energy required.  
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2.2.3.2 Energy Conservation Alternatives 
Energy conservation measures will likely continue to play an increasingly prominent role in offsetting the 
target market’s increasing energy demand. Several programs have increased energy efficiency in the 
Northeast, including the conversion of residential, commercial, and industrial heating and appliance 
applications from electricity (often produced by coal or oil) and oil to natural gas. In addition, the New 
York State Energy Research and Development Authority offers a wide range of programs for residents 
and businesses to become more energy-efficient.  

Although energy conservation measures will be important elements in addressing future energy demands 
for the target market, energy conservation will reduce the energy demands of the target market by only a 
small fraction for the foreseeable future. The Reliability Needs Assessment for New York, conducted in 
September 2012, by NYISO, states that statewide energy use dropped a total of 5.1 percent in 2008 and 
2009, primarily due to the downturn in the economy (NYISO 2012). However, energy use resumed 
growth by 3 percent in 2010 with only a slight downturn in 2011. According to NYISO (2012), only 
through the achievement of very significant energy efficiency measures (meeting 15 percent of New 
York’s projected electricity demand in 2015 through energy efficiency) would annual energy forecasts 
could be expected to decrease over 10 years. Despite efforts to meet then-Governor Eliot Spitzer’s 2008 
goal of reducing energy usage 15 percent by 2015 (the “15 by the 15” policy), the Pace Energy and 
Climate Center (PACE) has indicated that New York is not on track to meet this goal (PACE 2012). The 
economic downturn, coupled with other causes such as lack of cooperation among program 
administrators, counterproductive incentive mechanisms, fuel restrictions and other eligibility restrictions 
have contributed to energy efficiency shortfalls (PACE 2012). Therefore, energy conservation would not 
replace the need for the proposed Project.  

2.2.3.3 Alternative Gas Supply Systems 
Multiple LNG import terminals and natural gas pipeline systems exist or have been proposed that could 
serve the New York region. Although some of these proposed projects could satisfy some of the target 
market, they are not considered to represent true alternatives to the proposed Project because they would 
serve different markets, and each could be constructed and operated regardless of the outcome of the 
proposed Project DWPA Application. 

Five existing natural gas pipelines and four existing LNG terminals and deepwater ports are currently 
located within the New York region or along the East Coast. Two additional LNG import terminals have 
been approved by the FERC or currently have an application filed with the FERC. There are other 
existing or proposed natural gas pipelines and LNG terminals in other parts of North America, including 
the Mid-Atlantic market. However, these are not considered alternatives as their location, in combination 
with the existing interstate pipeline infrastructure, would not provide reasonable access to the lower New 
York and Long Island market, which is the target market of the proposed Project. 

Natural Gas Pipeline Systems 
Five existing interstate pipelines are located in the ROI, including Transco, Texas Eastern Transmission 
Company (TETCO), Algonquin Gas Transmission LLC (Algonquin), Tennessee Gas Pipeline Company, 
and Iroquois Gas Transmission System (Iroquois). Of these, two (Transco and Iroquois) have expansion 
projects that would deliver additional supply of natural gas to the target market, and one 
(TETCO/Algonquin) recently completed an expansion project. However, none of these projects would 
provide a new, diverse peak supply. 

The Transco Rockaway Delivery Point Project consists of 3.2 miles of 26-inch-diameter pipeline coming 
off its existing 26-inch Transco LYNBL. Designed to provide approximately 647,000 dekatherms per day 
of natural gas, the project will provide additional service to National Grid NY and KeySpan Gas East 
Corporation in Queens County, New York. Transco states that the project will “enhance reliability and 
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position National Grid to serve growth by providing an additional delivery point into their 
system…[and]… allow existing natural gas supplies to be shifted on Transco’s system and provide a 
conduit for the delivery of incremental supplies in order to increase the availability of natural gas to the 
New York market through a tie-in with National Grid” (Transco 2009). Transco filed with FERC in 
January 2013, and FERC issued a final EIS in February 2014. The project is completed and was placed 
into service on May 15, 2015. Additional details regarding comments received questioning the 
relationship and possible pipeline capacity limitations of the Port Ambrose project supplying the existing 
Transco LYNBL and the new Rockaway Lateral (FERC docket # CP13-36-000) and the related Northeast 
Connector Project (FERC docket # CP13-132-000) are provided in Section 1.1. 

Iroquois has proposed their Eastern Long Island (ELI) Project consisting of a marine lateral from the 
existing Iroquois pipeline in Long Island Sound to a landing point in Shoreham, New York and an 
onshore extension to interconnect with Caithness power plant and potentially the National Grid in 
Yaphank, New York. Designed to meet the growing demand for natural gas and improve energy 
infrastructure reliability in eastern Long Island, New York, the ELI has an estimated in-service date of 
2017. A filing with FERC has not yet been submitted. 

In November of 2013, TETCO and Algonquin, subsidiaries of Spectra Energy Corporation, completed the 
New Jersey-New York Expansion Project, an approximately 20-mile pipeline designed to bring 
800 million cubic feet per day of natural gas to the region. Although the completion of this project 
improves reliability and diversity of gas supplies for the region, demand for natural gas continues to 
increase. 

In addition to the above mentioned pipeline projects, there is a new 100-mile natural gas pipeline 
proposed by PennEast Pipeline Company, LLC. The pipeline would run from northeastern Pennsylvania 
to Transco’s Trenton-Woodbury interconnection in New Jersey. This project is still in the early stages of 
development, and the pipeline is designed to supply inexpensive natural-gas from the Marcellus Shale to 
the New Jersey market. If given the necessary approvals, construction would begin in late 2017 with an 
estimated in-service date in late 2018. 

Conclusions Regarding Other Natural Gas Pipeline Systems 
No existing natural gas pipeline systems could supply the quantities of natural gas to the lower New York 
and Long Island market as proposed by Liberty without substantially upgrading their facilities or 
constructing new pipe. Although the Rockaway Delivery Point Project and the ELI Project would deliver 
additional natural gas to meet market need and location, neither project would introduce a new peak 
diverse supply. The completion of the New Jersey – New York Expansion Project has improved 
reliability and diversity of gas supplies in the region; however, future projections indicate a continued 
increase in demands, requiring further expansion and diversification of the natural gas supply.  

Other LNG Import Terminals 
There are currently five operating LNG import terminals on the East Coast. Two are deepwater ports 
along the East Coast, including Northeast Gateway LNG and Neptune LNG, both offshore of Gloucester, 
Massachusetts. Neptune LNG has recently suspended port operations for a period of five years. The three 
operating onshore LNG import terminals are Everett, Massachusetts, Cove Point, Maryland, and Elba 
Island, Savannah, Georgia. In addition, one onshore LNG terminal, Downeast LNG, Robbinston, Maine, 
has been proposed for construction. None of the terminals are located within the proposed Project’s target 
market. 

2.2.4 Alternatives Considered for Detailed Evaluation 
As described in Section 2.2.1, a wide variety of alternative locations, designs, and technologies were 
considered. The majority of the alternatives evaluated would not be operationally or economically 
feasible, or environmentally advantageous; or would not meet the stated purpose and need. Of the 
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alternatives identified and evaluated, Study Areas C and D are further evaluated in this final EIS to 
determine the least environmentally damaging alternative. Study Areas A was removed from further 
analysis because it did not meet water depth requirements, and Study Area B was removed from further 
analysis because it had socioeconomic concerns and use conflict associated with a potential Mainline 
route to Study Area B.  

2.3 Identification of the Agencies’ Preferred Alternative 
The CEQ regulations indicate that this final EIS “identify the agency’s proposed Project or alternatives, if 
one or more exists…unless another law prohibits the expression of such preference” (40 CFR 
1502.14[e]). Under the DWPA, MARAD has the decision-making authority to approve, approve with 
conditions, or deny a License Application for a deepwater port. Because MARAD is the decision-making 
authority, identifying its preferred alternative could be interpreted as inappropriate prior to the Secretary’s 
assembling, reviewing, and analyzing all of the relevant information pertaining to the License 
Application, as required under the DWPA. As such, the Secretary will defer identification of the agency’s 
preferred alternative until a decision is made to approve or deny a deepwater port License. If the License 
is approved, the Secretary will indicate the agency’s preferred alternative in its Record of Decision (ROD) 
issued under the DWPA. 
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3.0 Affected Environment 
Collectively, the area encompassing the deepwater port locations and transit routes is called the Region of 
Influence (ROI). The ROI for specific resources is further defined as needed. Proposed Project alternatives 
are located within the same general vicinity as the proposed Project location, and the affected area would 
be similar for all locations. 

3.1 Water Resources 
The proposed Port Ambrose Deepwater Port (Port Ambrose Project, Port or Project) is located in the New 
York Bight region of the Atlantic Ocean within an entirely marine environment. Marine waters, as defined 
in this document, include federal waters of the Outer Continental Shelf (OCS) extending from 3.0 nautical 
miles offshore seaward to the U.S. Exclusive Economic Zone (EEZ) and New York state waters landward 
of 3.0 nautical miles offshore. The ROI for impacts on water resources includes the area within and directly 
adjacent to the proposed Port location and Mainline route that could be affected by construction, operation, 
and decommissioning of the proposed Port Ambrose Project.  

The physical characteristics and quality of the water resources directly affect the ability to maintain and 
support the surrounding ecosystem. In coastal and marine environments, these characteristics are largely 
controlled by natural river drainage, water circulation, precipitation, atmospheric deposition (dust), solar 
radiation, and evaporation. 

The parameters used to evaluate these characteristics are the physical oceanographic setting (waves, 
currents, and tides), water quality (temperature, turbidity and dissolved oxygen [DO]) and existing natural 
and anthropogenic contaminants (organic and inorganic material). 

The oceanographic setting includes a summary of the available data on waves, currents, and tides under 
normal and extreme weather conditions, including seasonal variations. The baseline water quality 
constituents include salinity, temperature, DO, turbidity, and nutrients. 

3.1.1 Physical Oceanography 

Bathymetry 
The proposed Project is located on the continental shelf in the apex of the New York Bight. The bathymetry 
of the New York Bight region, as presented in Figure 3-1.1, is characterized by water depths ranging from 
30 to 100 feet. In the vicinity of the proposed Port facilities, water depth is approximately 103 feet and is 
approximately 46 feet at the subsea tie-in (SSTI) (OSI 2012). The New York Bight seafloor is characterized 
by undulating sand ridges and troughs and numerous shore attached shoals (Byrnes et al. 2004). The most 
significant bathymetric feature of the region is the Hudson Shelf Valley, a deep relic submarine valley that 
bisects the New York Bight Apex. This feature was a valley of the Hudson River that formed when sea 
levels were lower (Byrnes et al. 2004). This valley is located approximately 13.5 nautical miles southwest 
of the proposed Project. 

In addition to these natural submarine features, there are also anthropogenic bathymetric features within 
the New York Bight. These include many areas within the New York Bight that have been used for ocean 
disposal of dredge spoils and other materials, creating mounds of sediment and debris. A significant 
example of such an artificial rise in bathymetry within the New York Bight is the Historic Area Remediation 
Site (HARS), which is located approximately 12 nautical miles west of the proposed Project area. Like the 
HARS, some areas may include sand capping used to stabilize dredge sediments containing contaminants. 
There are no significant anthropogenic bathymetric features near the proposed Port facilities or along the 
proposed Mainline route. 
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Figure 3.1-1. Bathymetry and Water Monitoring Points
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Wave Action 
Wave height and direction data have been analyzed for the proposed Project area, based on historical data 
sets for the New York Bight. Waves in this area are a function of both local wind patterns and the more 
regional North Atlantic swells. The dominant wind direction in the vicinity of the proposed Port facilities 
is from the southwest/south towards the northeast/north. The predominant direction of significant waves is 
towards the northwest and north (FOE 2012). Figure 3.1-2 shows a rose diagram that includes wave height 
and direction at the proposed Port location. 

 
Figure 3.1-2. Wave Rose at Proposed Port Location 

Waves in the vicinity of the proposed Port facilities are generally average, less than 6.6 feet in height. Wave 
height hindcast analyses for extreme storm events (combined tropical and subtropical storms) are predicted 
to range from 15.25 feet for the one-year event to 28.02 feet for the 100-year event. The predicted values 
for wave height for various storm types are presented in Table 3.1-1.  
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Table 3.1-1. Extreme Values of Significant Wave Height in Combined Storms 

Return Period 
(years) 

Height 
(feet) 

Height 
(meters) 

1 15.25 4.65 
5 19.88 6.06 
10 22.05 6.72 
20 24.02 7.32 
50 26.41 8.05 

100 28.02 8.54 
200 32.00 9.75 

Source: Metocean Criteria Study FOE 2012. 
200-year height established from “Super Storm Sandy” at Buoy #44065 (32.5 feet) and Buoy #44025 (31 feet), 
October 29, 2012. 

 

Tides 
Tidal currents in the New York Bight region are dominated by the regional lunar semi-diurnal tide referred 
to as the M2 tide. This semi-diurnal tide has a tidal period of 12.42 hours, maximum speed in the range of 
0.2 to 0.3 knots, and maximum amplitude of approximately 24 inches (FOE 2012). Tidal currents in the 
ROI generally exhibit a northwest-southeast orientation (Byrnes et al. 2004). This indicates that the currents 
in the region are primarily wind-driven and only slightly influenced by relatively limited tidal effects as 
discussed below.  

Tidal data for the National Oceanic and Atmospheric Administration (NOAA) Sandy Hook tide station 
(NOAA Tide Station 8531680) located near the tip of Sandy Hook peninsula was obtained. This is the 
closest tide station in the vicinity of the proposed Port facilities. For the most recent statistically evaluated 
(1983-2000) period of record, the mean tidal range at this station (mean low water [0.00 feet] to mean high 
water [4.90 feet]) was approximately 4.70 feet, and the diurnal range (mean higher high water [5.22 feet] 
to mean lower low water [0.00 feet]) was approximately 5.22 feet. Mean sea level is approximately 
2.55 feet. 

Winds 
Winds in the New York Bight region are and have been historically recorded at NOAA NDBC Buoy No. 
44025. A wind rose from annually averaged data collected at NDBC Station No. 44025 is included as 
Figure 3.1-3 and indicates that prevailing wind is generally from the south-southwest (wind direction is 
shown from the direction it is blowing) typical for the Atlantic Coast.  

A seasonal USGS study conducted during the winter/spring of 1999-2000 (Butman et al. 2003) indicated 
prevailing winds blew towards the east-southeast (i.e., offshore, away from the shoreline) with stronger 
winds in the range of 23 to 39 knots. As discussed above, annually averaged data presented in  
Figure 3.1-3 indicate prevailing winds blowing towards the north-northeast (i.e., onshore, towards Long 
Island), with stronger winds in the range of 11 to 21 knots. These winter/spring wind patterns, as compared 
to annually averaged wind patterns, are consistent with the finding that winds and associated wind-driven 
currents are typically stronger during the winter/spring months than during other times of the year. The data 
also indicates that wind direction is generally towards the south and east during the winter/spring months 
and generally towards the north and west during other times of the year.  
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Figure 3.1-3. Wind Rose Plot for NDBC Station No. 44025 

 
 

Currents 
The New York Bight is affected by two large current systems: the northeastward flowing Gulf Stream 
current, located offshore of the New York Bight, and the south and southeastward flowing shelf water 
current, a cool, freshwater current that flows down from Canada (an extension of the Labrador current) 
parallel to the northeast shoreline. The interaction of these two current systems results in the establishment 
of a cyclonic (counterclockwise) gyre in the New York Bight (see Figure 3.1-4). However, surface currents 
in the New York Bight area are primarily wind-driven, as discussed below. 

A study by the U.S. Geologic Survey (USGS) from 1999 to 2000 was performed (Butman et al. 2003) at a 
monitoring station identified as Station D (see Figure 3.1-1) located approximately 8.6 nautical miles west 
of the proposed Port facilities at a water depth of approximately 85 feet, and represents wind along with 
current velocity and directional conditions and wind in the open water portion of the New York Bight. The 
results are summarized in Table 3.1-2. 
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Figure 3.1-4. Ocean Currents in the New York Bight
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Current velocities were reported during this time period with a mean surface current ranging from 1.2 to 
1.4 knots, and maximum currents ranging from 1.9 to 2.7 knots. Bottom currents, measured 82 feet below 
the water surface, were significantly lower in velocity than surface currents, with mean velocities ranging 
from 0.12 to 0.16 knots. The predominant wind direction was towards the southeast, and the predominant 
surface current direction was similarly towards the southeast and south-southeast. It was theorized as part 
of this study that current and direction are controlled by wind speed and direction.  

Table 3.1-2. Summary of Wind and Current Data at Station D – December 5, 1999 to April 15, 2000 

Parameter 
Surface Currents 

Unfiltered 
(Wind and Tide) 

Surface Currents 
Low Pass Filtered 

(Wind) 

Bottom Currents 
Unfiltered 

(Wind and Tide) 

Bottom Currents 
Low Pass Filtered 

(Wind) 

Prevailing Wind 
Direction Towards ESE 

Prevailing Current 
Direction Towards SE Towards SE Towards ESE Towards SW 

Maximum Current 2.6 knots towards SE 1.8 knots towards SW 0.7 knot towards E 0.4 knot towards SE 

Mean Current 1.3 knots (±0.4 knots) 
towards SE 

1.1 knots (±0.3 knots) 
towards SE 

0.16 knot (±0.1 knots) 
towards SE 

0.12 knot (±0.08 knots) 
towards SSE 

Source: Butman et al. 2003; Byrnes et al. 2004. 

Surface current velocity in the ROI was also estimated based on a statistical study using Rutgers 
University’s coastal ocean dynamics applications radar (CODAR) system. This analysis indicated that over 
53 percent of the near surface current velocities ranged from 0.12 to 0.35 knots, with the weighted mean 
current velocity estimated at approximately 0.31 knots. Table 3.1-3 provides a breakdown of near surface 
currents by speed and direction in the vicinity of the proposed Port facilities, with the shaded rows 
representing the dominant current velocity range. In addition, this statistical study estimates no dominant 
current direction. The flows towards the south (quadrant from SW to SE) occur slightly more frequently 
than flows in other directions, but the difference is not considered to be statistically significant. 

The CODAR current velocities appear to underestimate surface current compared to previous studies 
(Butman et al. 2003), but are consistent with those recorded during field studies in the winter of 2012 using 
an acoustic doppler current profiler (ADCP) in the proposed Port area and along the proposed Mainline 
route. 

Project-specific ADCP data collection efforts were limited to the January to February time period in 2012. 
Figures 3.1-5 and 3.1-6 show profiles at two of the monitoring stations (20 and 33) identified on  
Figure 3.1-1, confirming the lower values. 

In general, surface currents are wind driven directing flow towards the south and southeast during the winter 
and spring months and towards the north and northwest during the summer and fall months. Current 
velocities at the surface range from 0.4 to 0.8 knots with higher currents ranging from 1.2 to 1.6 knots 
during the winter and spring. Currents at depth are less affected by winds and have a lower velocity of 
approximately 0.12 to 0.16 knots. These currents often flow in a different (and sometimes opposite) 
direction than the surface current.  
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Table 3.1-3. CODAR Statistical Current Summary 

Current 
Speed 
(cm/s) 

Direction (towards which currents flow) 

0 
N 

22.5 
NNE 

45 
NE 

67.5 
ENE 

90 
E 

112.5 
ESE 

135 
SE 

157.5 
SSE 

180 
S 

202.5 
SSW 

225 
SW 

247.5 
WSW 

270 
W 

292.5 
WNW 

315 
NW 

337.5 
NNW 

Sum 
(%) 

0-3 0.21 0.25 0.17 0.19 0.18 0.19 0.15 0.17 0.23 0.24 0.24 0.20 0.22 0.23 0.18 0.24 3.31 

3-6 0.57 0.54 0.54 0.47 0.49 0.44 0.56 0.60 0.59 0.55 0.60 0.66 0.50 0.63 0.54 0.61 8.88 

6-9 0.87 0.71 0.73 0.68 0.62 0.72 0.84 0.83 0.85 0.88 0.80 0.89 0.88 0.79 0.79 0.75 12.64 

9-12 0.84 0.72 0.83 0.80 0.81 0.93 0.92 0.92 0.86 1.01 1.01 1.04 1.01 0.98 0.80 0.80 14.30 

12-15 0.83 0.89 0.80 0.86 0.84 0.87 1.03 0.96 1.00 0.83 0.96 1.09 0.94 0.87 0.81 0.83 14.43 

15-18 0.71 0.76 0.76 0.76 0.75 0.79 0.89 0.86 0.80 0.79 0.83 0.82 0.73 0.59 0.69 0.68 12.21 

18-21 0.56 0.67 0.75 0.57 0.66 0.71 0.76 0.71 0.69 0.71 0.62 0.61 0.55 0.40 0.55 0.59 10.10 

21-24 0.43 0.54 0.59 0.54 0.42 0.60 0.54 0.58 0.58 0.49 0.57 0.55 0.38 0.32 0.28 0.37 7.78 

24-27 0.26 0.42 0.43 0.41 0.34 0.41 0.38 0.44 0.35 0.38 0.34 0.39 0.32 0.26 0.24 0.26 5.62 

27-30 0.16 0.30 0.34 0.33 0.28 0.29 0.25 0.26 0.30 0.20 0.22 0.21 0.21 0.16 0.13 0.17 3.81 

30-33 0.11 0.20 0.23 0.23 0.18 0.17 0.18 0.21 0.20 0.19 0.20 0.14 0.12 0.08 0.05 0.11 2.63 

33-36 0.06 0.10 0.15 0.13 0.10 0.14 0.09 0.11 0.09 0.17 0.13 0.09 0.04 0.03 0.03 0.04 1.51 

36-39 0.04 0.09 0.09 0.07 0.06 0.05 0.07 0.08 0.09 0.13 0.11 0.06 0.02 0.01 0.02 0.03 1.01 

39-42 0.03 0.06 0.06 0.04 0.03 0.03 0.04 0.03 0.06 0.05 0.08 0.03 0.01 0.01 0.01 0.01 0.60 

42-45 0.02 0.04 0.03 0.02 0.02 0.02 0.03 0.04 0.03 0.04 0.02 0.02 0.01 0.00 0.00 0.01 0.35 

45-48 0.01 0.01 0.03 0.01 0.02 0.01 0.01 0.03 0.03 0.05 0.02 0.01 0.00 0.01 0.00 0.00 0.27 

48-51 0.01 0.02 0.01 0.02 0.00 0.00 0.01 0.05 0.03 0.03 0.03 0.01 0.00 0.00 0.00 0.00 0.21 

51-54 0.01 0.01 0.02 0.00 0.00 0.00 0.00 0.01 0.04 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.12 

54-57 0.00 0.01 0.00 0.01 0.00 0.00 0.00 0.01 0.00 0.03 0.01 0.00 0.00 0.00 0.00 0.00 0.08 

57-60 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.01 0.02 0.01 0.00 0.00 0.00 0.00 0.00 0.05 

60-63 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.03 

63-66 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.02 

66-69 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.02 0.00 0.00 0.00 0.00 0.00 0.00 0.02 

69-72 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

72-75 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Sum % 5.73 6.35 6.58 6.15 5.82 6.37 6.78 6.92 6.84 6.87 6.81 6.84 5.94 5.38 5.12 5.50 100 
  Highlighted rows indicate prevailing current speeds; >53 percent of current speeds are in 6 to 18 m/s range. 
  cm/s = centimeters per second 
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Velocity and wind direction data collected using a boat-mounted ADCP along the proposed Mainline route 
during the marine survey showed similar data to the proposed Port area, leading to the conclusion that conditions 
are similar along the proposed Mainline route. 

 
Figure 3.1-5. ADCP Current Log - Monitoring Station 20 

 
Figure 3.1-6. ADCP Current Log - Monitoring Station 33 
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3.1.2 Water Quality 
All waters in New York State are assigned a letter classification that denotes their best uses. Letter classes 
such as A, B, C, and D are assigned to fresh surface waters, and SA, SB, SC, I, and SD to saline (marine) 
surface waters. The New York State Department of Environmental Conservation (NYSDEC) water quality 
classification for state jurisdictional waters is class SA for marine waters. Class SA saline surface water are 
considered for both primary and secondary contact recreation and fishing. These waters are suitable for 
fish, shellfish, and wildlife propagation and survival. 

Water quality within the New York Bight is strongly controlled by the prevailing currents of the Gulf 
Stream and Labrador currents. However, the significant freshwater input from the Hudson River has a major 
effect to overall water quality. Water quality characterization studies conducted by Benway and Jossi 
(1998), historic water information from the marine monitoring station located on the Ambrose Light Station 
(NOAA 2012a), and Project-specific water quality monitoring data collected in January and February 2012 
(OSI 2012) are summarized below. 

Temperature 
Water temperature affects the type of biota present in a given ecosystem. Near surface temperatures affect 
the amount and occurrence of algae and both near and subsurface temperature can have a direct effect to 
flow patterns and water density. In order to understand the potential temperature impacts from construction, 
operation, and decommissioning, the proposed Port’s water intake and discharges in relation to ambient 
temperature patterns needs to be understood. 

Temperature of surface seawater has been recorded at NOAA’s Ambrose Light Station, located 
approximately 18.9 nautical miles northwest of the proposed Port area. The temperature data collected from 
November 1984 to May 2008 is presented in Figure 3.1-7. The figure shows a quartile plot of monthly 
minimum, 25th percentile, median, 75th percentile, and maximum sea surface temperatures (NOAA 
2012b). Median sea surface temperatures at Ambrose Light Station range from a low of approximately 
39 degrees Fahrenheit (°F) (4 degrees Celsius [C°]) in February to a high of approximately 72°F (22°C) in 
August.  

Mean surface and bottom water temperature data collected from 1978 to 1992 (Benway and Jossi 1998) 
demonstrate temperature stratification from late April to late October, with peak stratification from July to 
September. During these summer months mean surface water temperatures range from 68 to 72°F (20 to 
22°C), while temperatures in the bottom waters range from 50 to 57°F (10 to 14°C). Starting in November 
through the winter, mean temperatures are similar at the surface and bottom, indicating that the water 
column is generally well-mixed (Benway and Jossi 1998). 

The state of New York (NYDOS 2013) mapped seasonal stratification trends in the New York Bight using 
average monthly sea surface temperature, satellite imagery, historical radiometer data and conductivity-
temperature-depth data collected during various marine surveys. The results of this analysis indicate a 
seasonal pattern of well-mixed, relatively uniform conditions during the fall and winter, development of 
stratified conditions during the spring and more substantial stratification during the summer.  
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Figure 3.1-7. Temperature Statistics Ambrose Light 

Salinity 
Salinity data has been historically collected at the NOAA National Data Buoy Center (NDBC) Buoy No. 
44025, which is located approximately 10.3 nautical miles east of the proposed Port and is identified on 
Figure 3.1-1. Data has indicated that surface salinity is similar to the open ocean (salinity greater than 
30 parts per thousand [ppt]). A summary of the data for 2008, 2009 and the winter of 2010 are presented in 
Table 3.1-4. 

Table 3.1-4. Monthly Salinity Data NDBC No. Buoy 44025 

Month 

2008 2009 2010 

Average 
Salinity (ppt) 

Salinity 
Range (min to 

max) (ppt) 

Average 
Salinity 

(ppt) 

Salinity 
Range (min to 

max) (ppt) 
Average 

Salinity (ppt) 
Salinity 

Range (min to 
max) (ppt) 

January   32.2 31.9 to 32.4 32.8 32.1 to 33.4 33.2 32.7 to 33.8 

February 32.2 31.4 to 32.5 32.9 32.6 to 33.4 32.9 32.5 to 33.0 

March 31.8 30.7 to 32.3 32.7 32.1 to 33.2 32.5 32.5 to 32.5 

April 32.0 31.3 to 32.6 32.1 31.7 to 32.7 -- -- 

May 31.3 30.5 to 32.1 31.5 31.0 to 32.1 -- -- 

June 30.7 30.3 to 31.0 31.3 30.7 to 31.7 -- -- 

July 30.8 30.2 to 31.4 30.8 29.2 to 31.4 -- -- 
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Month 

2008 2009 2010 

Average 
Salinity (ppt) 

Salinity 
Range (min to 

max) (ppt) 

Average 
Salinity 

(ppt) 

Salinity 
Range (min to 

max) (ppt) 
Average 

Salinity (ppt) 
Salinity 

Range (min to 
max) (ppt) 

August 31.2 30.6 to 31.7 30.5 26.3 to 31.4 -- -- 

September 31.7 30.3 to 32.7 32.3 30.5 to 33.4 -- -- 

October 32.2 31.8 to 32.5 32.4 30.7 to 33.0 -- -- 

November 32.4 32.2 to 32.6 32.4 32.0 to 32.7 -- -- 

December 32.5 31.6 to 32.9 32.7 31.6 to 33.6 -- -- 

Annual Average 
(Annual Range) 31.8 30.2 to 32.9 32.0 26.3 to 33.6 32.9 26.3 to 33.8 

Period Average 32.0 

Period Range 26.3 to 33.8 
Salinity measurement recorded at a depth of 3.28 feet beneath water surface, generally on an hourly basis.  
Source: NOAA 2012c. 

Salinity measurements were recorded at the buoy at a depth of 3.28 feet. The recorded values range from 
31 to 33 ppt, with an average value of 32.0 ppt, except for a few low measurements during the summer of 
2009 (NOAA 2012c). 

Salinity profile measurements were taken as part of the January/February 2012 marine survey. In the 
vicinity of the proposed Port facilities (at Station 29), salinity ranged from 31.4 ppt at the surface to 33.0 ppt 
at a depth of approximately 112 feet. These data are in the same range as the historical buoy salinity data.  

This survey also shows that salinity decreases slightly moving northwest along the proposed Mainline route, 
due to increased contributions of freshwater flows from the Hudson River and other smaller mainland 
sources. At Station 4 (Figure 3.1-8), approximately 2.6 nautical miles south of the coastline, salinity ranged 
from 31.4 ppt at the surface to 33.2 ppt at an approximate depth of 58 feet, but still within open ocean 
ranges. This range was also not depth dependent. However, it is suspected that because these salinity 
profiles were observed during the winter, that during the summer there may be some vertical stratification 
with higher salinity at depth.  

Dissolved Oxygen (DO) 
The concentration of oxygen in the gaseous form that is dissolved in water is measured as DO. DO is 
essential for aquatic plant and animal biology. It is typically measured in milligrams per liter (mg/L) or as 
a percent of saturation. Surface waters are generally near saturation. Saturation decreases with depth due to 
consumption by biota or oxidation by detritus. 

DO concentration profiles were measured during the January/February 2012 marine survey in the vicinity 
of the proposed Port facilities and along the proposed Mainline route. As illustrated in Figure 3-1.8, DO 
concentrations approached saturation levels across the entire water column. Observed DO concentrations 
in the surface water ranged from 9.8 to 10.0 mg/L, and at depths of 100 to 130 feet approached 9.5 mg/L. 
It should be noted that DO values vary in conjunction with variations in seawater temperature and salinity. 
The DO pattern indicates no oxygen stress at any sampling location; the well-mixed conditions allowed 
uniform DO concentrations throughout this water column, as would be expected during the winter months. 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

 3-13 3.0 – Affected Environment 

 

Figure 3.1-8.  Temperature, Salinity, Dissolved Oxygen and Fluorescence Variation Stations 4 and 11 

The U.S. Army Corps of Engineers (USACE 2008) has observed DO stratification in some areas during the 
summer months when DO saturation near the bottom can drop to a range of 70 to 80 percent or 10 to 
30 percent less than the surface water values. This pattern has been attributed to the impact of past sewage 
disposal practices and the resultant increased sediment oxygen demand (USACE 2008). This is not expected 
to happen in the proposed Port area because it is relatively distant from sewage disposal areas. Historical 
sewage discharge was from the “12-mile” site located approximately 11.4 nautical miles northwest of the 
proposed Port. The current sewage discharge locations are located 15.8 to 27.1 nautical miles away. 

Turbidity 
Fine grained material in the form of silt and clay suspended in the water column is referred to as turbidity 
and measured as total suspended solids (TSS) in mg/L. TSS can affect an ecosystem by transporting 
potential pollutants, decreasing oxygen levels and through direct impacts of settling and smothering the sea 
bottom. 

The “Hudson River Plume” or turbid fresh water discharging into the New York Harbor from the Hudson 
River can often be seen in satellite imagery. The plume tends to exit the harbor in the vicinity of Sandy 
Hook (Schofield et al. 2006) and extends southward along the New Jersey shore. The magnitude and extent 
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of the plume is at a maximum during the spring months when flow from the river is greatest and on the ebb 
tide cycles. USACE sampling (2008) has shown that turbidity tends to exist across the full water column, 
with a maximum concentration at mid-depth, reflecting the buoyancy of the less saline Hudson River Plume 
over deeper, more saline bottom waters. 

The proposed Port is located approximately 12.2 nautical miles to the east of the Hudson Canyon. Portions 
of the plume can extend further to the east, to the Hudson Canyon, and has the potential to extend into the 
general vicinity of the proposed Port facilities. However, modeling studies in the area of the Hudson Canyon 
(Chant et al. 2008) indicate there would be little to no effect from the plume in the area of the proposed 
Port. Therefore, it is expected that turbidity in the area of the proposed Port is relatively low. 

No background sampling of turbidity was performed by the Applicant. However, modeling of proposed 
construction and operational activities on sediment dispersion and deposition assume a background 
turbidity of 0 mg/L along the proposed Port and Mainline route. The sediment dispersion modeling was 
based on the Advanced Circulation hydrodynamic model of the New York Bight. This modeling, which 
incorporates and accounts for width/length and depth of the proposed construction activities, along with 
sediment type and the direction of bottom currents, may be found in Appendix D. While there is no standard 
for TSS, a value of 50 mg/L for an extended duration was considered as a potential impact. 

Trace Elements 
Trace element concentrations at any particular time in the New York Bight are linked to the amount of 
discharge from the Hudson River Plume. There is no known water quality data in the vicinity of the 
proposed Port facilities or along the proposed Mainline route. However, the USACE Dredged Material 
Management Plan (DMMP) for the Port of New York and New Jersey (USACE 2008) has a detailed 
summary of data collected over a 40-year period spanning the 1960s to 1990s. In general, this summary 
indicates that seawater metals concentrations were greatest at the mouth of the New York Harbor and 
decreased offshore in the open New York Bight. Therefore, water quality related to trace element 
concentrations is considered better in the area of the proposed Port and Mainline route than at other near 
shore locations in the New York Bight. In addition, surface water concentrations are typically higher than 
those observed in bottom waters, reflecting the buoyancy of the less saline Hudson River Plume. 

Iron concentrations, as reported by the USACE (2008), are typically higher than those found in the open 
ocean and vary seasonally. Average water surface iron concentrations were highest during the winter 
(ranging from 160 to 299 micrograms per liter [µg/L]) and lower (40 µg/L) the remainder of the year, 
although a second peak tended to occur during April, due to spring runoff. Manganese concentrations also 
vary seasonally; surface concentrations ranged from less than 1 µg/L in February up to 28 µg/L in April, 
clearly associated with sediment transport from the Hudson River. Stratification was apparent in April, 
when the surface concentration was 28 µg/L, and the bottom concentration was 10 µg/L. Copper 
concentrations ranged from 3.5 to 4.7 µg/L in the surface waters and generally in the range of 3 to 4 µg/L 
in the bottom waters, with a high value of 8 µg/L observed in the bottom waters in the month of July. 
Cadmium concentrations also vary seasonally and with depth. A maximum surface concentration of 
8.9 µg/L was observed in February, with lesser values (0.5 to 1.5 µg/L range) observed other times of the 
year. Zinc concentrations range from 20 to 40 µg/L at the surface with relatively consistent concentrations 
vertically, although in the summer bottom concentrations were 10 to 20 µg/L less than surface 
concentrations. All of these trace element values are slightly above those found in the open ocean. 

PCBs, Dioxins, and Furans 
The NYSDEC New York/New Jersey Harbor Contamination Assessment and Reduction Project 
(Litten 2003) has performed water quality and sediment sampling in the New York area. Concentrations of 
polychlorinated biphenyls (PCBs), dioxins, and furan vary within the New York Bight, based on the 
magnitude and areal extent of the Hudson River Plume in a given area. Two locations were sampled in the 
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New York Bight to serve as “clean ambient” background stations at the NOAA Ambrose Light Buoy and 
NOAA NDBC Buoy No. 44025. The average total PCB concentration observed in the New York Bight was 
0.0732 nanograms per liter (ng/L). The dioxin-furan toxic equivalent concentration for a sample collected 
within the New York Bight was 0.0069 picograms per liter (pg/L). 

Nutrients 
The nutrient flux (phosphorous and nitrogen) contained within the Hudson River Plume is the primary 
source of nutrients in the New York Bight Apex (Stoddard et al. 1986). These nutrients contribute to the 
growth of phytoplankton in marine waters. In general, nutrient concentrations in bottom waters are higher 
than those in surface layers. Inshore waters undergo relatively larger changes in concentrations than bottom 
waters over the eastern extent of the shelf, which tend to remain high year-round. Slope waters rich in 
nutrients are a reservoir of nitrogen, which can replace nitrogen utilized on and/or lost from inshore waters. 
Cross shelf transport of this water, upwelling, and estuarine discharge can be influential in determining the 
distribution of a specific nutrient species at a given place and time with resultant effects on productivity 
and energy transfers to higher trophic levels (Matte and Waldhauer 1984). 

Phosphorous concentrations sampled by the USACE (2008) from 1949 to 1974 indicated that mean 
inorganic phosphorus concentrations ranged from 0.012 to 0.025 mg/L at the surface and from 0.026 to 
0.030 mg/L at the bottom. Monthly variations show a decreasing trend in inorganic phosphorus from about 
0.028 mg/L in January to a minimum of about 0.018 mg/L in May. During the spring algal bloom, an 
increase in mean values from approximately 0.02 to 0.04 mg/L occurs. 

Nitrogen data for the New York Bight (presented as nitrate nitrogen) indicate that peak concentrations 
(approximately 11 mg/L) are observed in April, due to increased flow in the Hudson River. During the 
remainder of the year, nitrate levels are lower, ranging from a mean level of approximately 0.06 mg/L in 
February to 0.008 mg/L in July. There is a tendency for higher nitrogen concentrations to extend southward 
along the shore, in the general direction of the Hudson River Plume (USACE 2008). 

Nutrient loadings to the New York Bight have decreased over the past 20 years, resulting in improved 
overall water quality (Interagency Working Group 2010). 

3.2 Biological Resources 
The biological resources within the ROI are characteristic of an offshore marine environment. The proposed 
Project would be in the New York Bight, in the northwest Atlantic Ocean. This area is part of the larger 
U.S. EEZ, which extends from 3 to 200 nautical miles offshore. The ROI includes the proposed Port 
location, as well as the proposed Mainline route that would connect to an existing pipeline near shore. 
Therefore, the biological life within both the bottom substrate and the water column of the ROI may be 
impacted by the proposed Project. Proposed Project alternatives are located within the same general vicinity 
as the proposed Project location, and the affected area would be similar for all locations. 

Biological resources evaluated include protected or sensitive species and habitats such as marine protected 
areas (MPAs), benthic communities, marine mammals, sea turtles, birds, plankton, fisheries resources, and 
federally listed threatened or endangered species. Fisheries resources include fish, federally managed 
commercial and recreational fisheries, and essential fish habitat (EFH). Determining which habitats and 
species occur in the ROI was accomplished through literature reviews, government documents, and project 
technical reports. 

3.2.1 Benthic Resources 
The portion of the New York Bight where the proposed Project is located consists of relatively flat 
topography, primarily composed of soft sediments. Substrate conditions within the vicinity of the proposed 
Project were initially assessed using the Marine Cadastre Viewer (NOAA and BOEM 2013), as well as The 
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Nature Conservancy’s Benthic Habitat Model (Greene et al. 2010), which both suggested that the portion 
of the continental shelf where the proposed Project is located is predominately sand – confirmed by site-
specific data as 97 percent sand (AECOM 2012). Benthic habitats are characterized by physical or structural 
features, such as topography, substrate type, sediment grain size, and water depth, and by the presence of 
emergent biogenic structures (i.e., structures formed by plants or animals), such as coral reefs, mussel beds, 
and tube assemblages (Tyrell 2005; NER EFH SC 2002).  

Benthic—or bottom—communities are composed of both substrate (habitat) and organisms that occupy 
that substrate. In soft-bottom areas, the structural foundation of sand and mud might be enhanced by sand 
waves or shell aggregations created by physical processes, or by tube assemblages, burrows, or depressions 
created by plants or animals (Lindholm et al. 1998). Soft-bottom (sand and mud) habitats contain both an 
epifaunal and infaunal assemblage; whereas hard-bottom habitats typically contain only an epifaunal 
assemblage. Benthic communities are further defined by population characteristics, such as species 
abundance, composition, and diversity. Benthic organisms play an important role in marine food web 
production. Deep sea coral and sponges have not been documented within the ROI (NYDOS 2013). 

Sandy sediments within the ROI support a diverse fauna dominated by polychaete species and, to a lesser 
extent, mollusks and arthropods. Marine benthic organism distribution in the ROI is influenced by habitat, 
as well as physical and chemical characteristics of the water (e.g., depth, temperature, salinity, nutrient 
concentrations, and ocean currents as detailed in Section 3.1) (Levinton 2009). The higher number of 
species (diversity) and abundance of marine invertebrates in coastal water habitats, relative to the open 
ocean, is a result of the food and protection that coastal water habitats provide (Levinton 2009). The 
diversity and abundance of Arthropoda (e.g., crabs, lobsters, and barnacles) and Mollusca (e.g., snails and 
clams) are highest on the seafloor over the continental shelf (compared with the abyssal plain) due to high 
productivity and complex habitats relative to typical soft-bottom habitat of the deep ocean (Karleskint et 
al. 2006). These benthic invertebrates are important in the marine food web as prey for many higher 
organisms (e.g., fish and whales), as scavengers and recyclers of nutrients, and as habitat-forming 
organisms. Table 3.2-1 includes the benthic infaunal organism groups commonly found in sand-bottom 
habitat in the New York Bight. 

Table 3.2-1. Common Marine Benthic Organisms within Coastal New York Waters 

Common Name (Taxonomic Group) Description 

Flatworms (Phylum Platyhelminthes) Mostly bottom-dwelling; simplest form of marine worm with a flattened 
body. 

Hydroids and corals (Phylum Cnidaria) Bottom-dwelling animals either habitat-forming or attached to other 
substrates. 

Ribbon worms (Phylum Nemertea) Bottom-dwelling marine worms with a long extension from the mouth 
(proboscis) that helps capture food. 

Segmented worms (Phylum Annelida) Mostly bottom-dwelling, highly mobile marine worms; many tube-
dwelling species. Includes polychaetes and oligochaetes. 

Peanut worms (Phylum Sipuncula) Named for their similarity in shape to shelled peanuts. Primarily occur in 
shallow waters. While some burrow into sand and mud, others live in 
crevices in rocks or in empty shells. 

Squid, bivalves, clams, quahog, sea 
snails, chitons, conchs (Phylum 
Mollusca) 

Mollusks are a diverse group of soft-bodied invertebrates with a 
specialized layer of tissue called a mantle. Mollusks such as squid are 
active swimmers and predators, while others such as sea snails are 
predators or grazers; clams may be filter feeders or deposit feeders. 

Shrimp, crab, lobster, barnacles, 
copepods (Phylum Arthropoda) 

Bottom-dwelling or pelagic; some are immobile; with an external 
skeleton; all feeding modes from predator to filter feeder. 

Sea stars, sea urchins, sea cucumbers 
(Phylum Echinodermata) 

Bottom-dwelling predators and filter feeders with tube feet. 
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Common Name (Taxonomic Group) Description 

Horseshoe worms, lamp shells, moss 
animals (Phylum Lophophorata) 

Sessile suspension feeders enclosed in secreted exoskeleton, shell, or 
tube. Have a common ring of ciliated, hollow tentacles called a 
lophophore, used for feeding, defense, and respiration. 

Chordates (Phylum Chordata) Chordates include both vertebrates and invertebrates. All chordates 
have a number of structures in common, including a notochord; a dorsal, 
hollow, ectodermal nerve cord; pharyngeal slits; and a post-anal tail. 
Only non-vertebrate chordates are discussed in this report.  

Acorn worms (Phylum Hemichordata) Generally live in burrows and are deposit feeders, but some species are 
pharyngeal filter feeders. 

Sources: Appeltans et al. 2010; Bisby et al. 2010. 

In 2012, the Applicant performed a Benthic Resource Characterization Survey as part of their application 
(see Docket USCG-2013-0363) to assess both the physical and biological characteristics of benthic 
communities in the ROI. Grab samples were collected at 33 stations, including nine in the area of the 
proposed Port facilities and 24 along the proposed Mainline route, at water depths ranging from 43 to 
112 feet. A total of 26,465 organisms were found, with 26,205 specimens identified to the species level, 
yielding 161 valid taxa in eight phyla (see Table 3.2-2). The dominant species were largely mobile 
predators, grazers, or burrowers. Among the smaller infauna, the polychaete Polygoridius jouinae was the 
overall dominant species; among the larger taxa, the common sand dollar, Echinarachnius parma, was most 
abundant.  

As part of the 2012 survey, sediment profile image (SPI) samples were collected at 47 stations with a 
Hulcher sediment profile camera. Overall, the data set showed the presence of compacted, rippled fine to 
medium sands over the entire ROI, and all stations showed the presence of active bedforms superimposed 
on larger scale sand waves. Particulate organic matter was very low in these well-washed sediments (most 
total organic carbon values were less than 0.10 percent). According to the survey report, the combination 
of low particulate organic matter and bottom instability has limited the development of the benthic infauna, 
resulting in low-density populations of polychaetes. 

Table 3.2-2. Observed Benthic Invertebrate Organisms in the ROI 

Taxa Total Number Percent Abundance 

Polygordius jouinae (P) 18,514 76.3% 

Amastigos caperatus (P) 1,317 5.4% 

Tanaissus psammophilus (T) 731 3.0% 

Tubificoides diazi (O) 470 1.9% 

Mediomastus ambiseta (P) 469 1.9% 

Caulleriella venefica (P) 447 1.8% 

Tharyx sp. A (P) 284 1.2% 

Aricidea wassi (P) 229 0.9% 

Parougia caeca (P) 214 0.9% 

Angulus agilis (B) 213 0.9% 

Tubificoides apectinatus(O) 204 0.8% 

Echinarachnius parma (E) 191 0.8% 

Aricidea catherinae (P) 180 0.7% 

Sabellaria vulgaris (P) 166 0.7% 
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Taxa Total Number Percent Abundance 

Rhepoxynius hudsoni (A) 154 0.6% 

Nephtys picta (P) 126 0.5% 

Phallodrilus coeloprostatus(O) 126 0.5% 

Spisula solidissima (B) 114 0.5% 

Monticellina baptisteae (P) 113 0.5% 

A-Amphipoda, B-Bivalvia, E-Echinodermata, O-Oligochaeta, P-Polychaeta, T-Tanaidacea. 

 
3.2.1.1 Invertebrate (Shellfish) Fishery 
Several invertebrate species are taken commercially within the ROI and are among some of the most 
valuable fisheries in the New York Bight. These species include the American lobster, Atlantic surf clam, 
ocean quahog, and Atlantic sea scallop. See Section 3.7.1.4 and 3.8.1.1 for additional information on 
commercial fisheries. 

Commercially viable fishing grounds for the Atlantic sea scallop in the Mid-Atlantic Bight are generally 
located in the offshore region (see Figure 3.8-1). Sea scallops are harvested to waters depths of 
approximately 656 feet and generally are found at depths ranging from 59 to 361 feet; however, scallops in 
the Mid-Atlantic Bight occur mostly between 131 to 230 feet with highest densities found near Hudson 
Canyon and off of Delaware Bay (Hart and Shute 2004). Primary gear used to harvest the sea scallop is the 
scallop dredge. Underwater video transects conducted by Liberty at the proposed Port and along the 
proposed Mainline indicate that sea scallop densities are low in the vicinity of the proposed Port, while this 
species is virtually non-existent along the proposed Mainline (see Appendix E). In the vicinity of the 
proposed Port, the geographic extent of scallops is confined to the southern limits of Buoy #1.  

The surf clam fishery within the New York and Mid-Atlantic Bights is generally located the extent of sandy 
sediments off the coast of Long Island, New Jersey, and the Delmarva Peninsula. Concentrations of this 
species are generally found in relatively shallow coastal waters out to a depth of 197 feet. A substantial surf 
clam fishery exists along the south shore of Long Island; however, surf clam populations appear to be 
decreasing due to increasing water temperatures (Hornstein 2010). This fishery is conducted year-round, 
using primarily the hydraulic clam dredge. Ocean quahogs are commercially fished primarily off of Long 
Island and New Jersey at depths between 26 and 820 feet and, like the surf clam, are harvested with the use 
of the hydraulic clam dredge. 

The American lobster is a valuable resource with both an inshore and offshore fishery in the New York 
Bight. Lobsters are known to occur in the Upper and Lower Bays of New York Harbor, and a fairly large 
population inhabits the waters in the vicinity north and south of the Verrazano Narrows. In addition, a 
smaller population exists to the south and west of Governors Island, possibly extending into deeper reaches 
of the channel (Woodhead 1988). Offshore lobster grounds are located in areas with water depths of 230 to 
984 feet (70 to 300 meters) throughout the New York Bight, with species distribution concentrated in 
coastal rocky habitats, muddy borrowing areas with sheltering habitats, and offshore in the submarine 
canyon areas along the continental shelf edge (NJDEP 1984; USFWS 1997). 

3.2.2 Plankton 
Plankton resources in the ocean include phytoplankton, zooplankton, diatoms, and ichthyoplankton. 
Plankton provide the base of the marine food web, with phytoplankton and diatoms representing the most 
basic of primary producers in the ocean. Many different types of zooplankton feed on phytoplankton and 
diatoms (and on other zooplankton), which are subsequently preyed on by consumers of all sizes ranging 
from small pelagic fish and invertebrates to large baleen whales. 
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Diatoms and dinoflagellates are the most common type of phytoplankton in the New York Bight. Some 
types of plankton undergo periodic “blooms” during which optimal growing conditions result in rapid 
growth and reproductive rates. Large concentrations of dinoflagellates can create “red” or “brown” tides, 
causing an increase in biological oxygen demand in a concentrated area. Occasionally, oxygen depletion 
becomes so severe that it results in large-scale mortalities of fish and shellfish. Phytoplankton blooms are 
often exacerbated by nutrient runoff within estuaries. 

In general, nutrient concentrations in bottom waters are higher than those in surface layers. Inshore waters 
undergo relatively larger changes in concentrations than bottom waters over the eastern extent of the shelf, 
which tend to remain high year-round. Slope waters rich in nutrients are a reservoir of nitrogen, which can 
replace nitrogen utilized on and/or lost from inshore waters. Cross shelf transport of this water, upwelling, 
and estuarine discharge can be influential in determining the distribution of a specific nutrient species at a 
given place and time with resultant effects to productivity and energy transfers to higher trophic levels 
(Matte and Waldhauer 1984). Fisheries production is ultimately dependent on phytoplankton productivity, 
which is largely controlled by the availability of nutrients (nitrogen, phosphorus, and silicon), light, and 
temperature. The interaction of these three elements on the continental shelf of the Northwest Atlantic 
results in one of the most productive ecosystems in the world (O'Reilly and Busch 1982).  

Phytoplankton primary productivity was empirically studied and theoretically modeled utilizing SeaWiFS 
chlorophyll concentrations by Mouw and Yoder (2005). This study concluded that for the Mid Atlantic 
Bight, phytoplankton concentrations estimated through satellite data only underestimated production from 
approximately 21 to 45 percent. In general for this area, primary production peaks in the March-April time 
frame with a low in summer months (July-August) then increases from this low through September-
February to peak again the following March-April. In the New York Bight, phytoplankton abundance 
follows this seasonal fluctuation, with a large-scale bloom occurring during the spring when increased solar 
radiation combined with increased water temperatures and nutrient availability create favorable conditions 
for a bloom. Another bloom may occur during the fall when the stratified water column of the summer 
becomes mixed and nutrients from deep water are transferred to the photic zone. During such blooms, 
phytoplankton densities may exceed a range of 10,000 to 1,000,000 organisms per liter (37,900 to 3,790,000 
organisms per gallon) of seawater in offshore areas, and even higher in nearshore areas (USFWS 1997). 
Phytoplankton abundance is often highest closer to shore, decreasing offshore, in correlation with nutrient 
levels (NYDOS 2013).  

Common organisms that comprise the zooplankton within the New York Bight include copepods, 
amphipods, and early lifestages of many other invertebrate and vertebrate species, including decapod crabs, 
shrimp, lobster, fish (ichthyoplankton), gastropods, bivalves, and mollusks. Copepods are typically the 
dominant species in terms of biomass throughout the year, but similar to phytoplankton blooms, 
zooplankton blooms can also occur for various species. Such blooms often follow a phytoplankton or 
diatom bloom, which are consumed by zooplankton, particularly copepods. In the New York Bight, typical 
copepod abundance can range from 200 to 8,000 individuals per cubic meter (6 to 227 individuals per cubic 
foot) in the offshore portions of the New York Bight, with greater abundances closer to shore (USFWS 
1997). Ichthyoplankton becomes more abundant during the summer months as many species spawn during 
this time, particularly the abundant and prolific bay anchovy. In nearshore areas of New York Bay, bay 
anchovy eggs represent a dominant proportion of the total ichthyoplankton abundance. 

3.2.3 Fisheries Resources 
3.2.3.1 Finfish Species 
This section focuses on the fish resources that occur within the ROI. The only species listed under the 
Endangered Species Act (ESA), the Atlantic sturgeon, is further discussed in Section 3.3.1. Federally 
managed fisheries and EFH species are addressed in Section 3.4 and Appendix C. 
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There are more than 100 marine fish species in the New York Bight, approximately two-thirds of which 
occur in the coastal zone (Froese and Pauly 2010). Marine fish can be broadly categorized into horizontal 
and vertical distributions. The primary ecological groups of fish that occur in the marine environment within 
the New York Bight include the hard-bottom/structure community, the seafloor community, and the pelagic 
community (Schwartz 1989). The highest number and diversity of fish typically occur where there is 
greatest habitat variability, including physical variety (hard structure, continental slopes, deep canyons, 
currents, temperature), biological productivity (areas of nutrient upwelling), and chemical factors (water 
chemistry, water quality) (Bergstad et al. 2008; Helfman et al. 1997; Moyle and Cech 1996; Parin 1984; 
Reshetiloff 2004). Additionally, some of the marine fish that occur within the coastal zone exhibit 
diadromous life history patterns, moving between marine and freshwater systems (Helfman et al. 1997). 
Other distribution factors, including predator/prey relationships, water quality, and cover (e.g., physical 
structure or vegetation cover), operate on more regional or localized spatial scales (Reshetiloff 2004). Also, 
the habitats that marine fish utilize may vary through time, as well as lifestage (Schwartz 1989). 

Groups of marine fish of the New York Bight are provided in Table 3.2-3. These fish groups are based on 
the organization presented in Helfman et al. (2009), Moyle and Cech (1996), and Nelson (2006) and 
variability within each group exists (e.g., ecological niches, behavioral characteristics, and habitat 
preferences). Species that have similar diets can also be characterized as part of feeding (or ecological) 
guilds. Following the introduction of individual taxa, species or groups within the ROI are organized into 
ecological guilds at the end of this section. 

Table 3.2-3. Major Groups of Marine Fish in the ROI 

Major Marine Fish Group Names Vertical Distribution  
within the ROI 

Jawless Fish (Order Myxiniformes and Order Petromyzontiformes) Seafloor 

Sharks, Skates, Rays, and Chimaeras (Class Chondrichthyes) Surface, water column, seafloor 

Sturgeons and Gars (Order Acipenseriformes and Order Lepisosteiformes) Surface (occasional), water column, 
seafloor 

Eels and Bonefish (Order Anguilliformes and Order Elopiformes) Surface, water column, seafloor 

Herrings (Order Clupeiformes) Surface, water column 

Cods and Cusk-Eels (Orders Gadiformes and Ophidiiformes) Water column, seafloor 

Toadfish and Anglerfish (Orders Batrachoidiformes and Lophiiformes) Seafloor 

Pipefish and Seahorses (Order Gasterosteiformes) Surface, water column, seafloor 

Scorpionfish (Order Scorpaeniformes) Seafloor 

Drums, Snappers, Temperate Basses, and Reef Fish (Order Perciformes, 
with Representative Families; Sciaenidae, Lutjanidae, Moronidae, 
Pomacanthidae, and Mullidae) 

Surface, water column, seafloor 

Sea Basses (Order Perciformes, with Representative Families; Serranidae) Surface, water column, seafloor 

Wrasses (Order Perciformes, with Representative Families; Labridae) Surface, water column, seafloor 

Gobies, Blennies, and Damselfish (Order Perciformes, with Representative 
Suborders: Gobioidei, Blennioidei, and Acanthuroidei) 

Seafloor 

Jacks, Tunas, Mackerels, and Billfish (Order Perciformes, with 
Representative Families: Carangidae, Scombridae, Xiphiidae, and 
Istiophoridae) 

Surface, water column 

Flounders (Order Pleuronectiformes) Seafloor 

Triggerfish and Puffers (Order Tetraodontiformes) Surface, water column, seafloor 
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Hagfish and Lampreys (Orders Myxiniformes and Petromyzontiformes) 
Hagfish (Order Myxiniformes) and lampreys (Order Petromyzontiformes) occur in the seafloor habitats of 
all open ocean areas and coastal waters of the ROI (Paxton and Eshmeyer 1998). Hagfish are typically 
found at depths greater than 80 feet and temperatures below 55°F (13°C). This group has very limited 
external features characteristic of many fish (e.g., fins, scales). Hagfish scavenge on dead and dying fish of 
the ocean floor (Helfman et al. 1997), providing an important ecosystem service of recycling nutrients. Sea 
lamprey (Petromyzon marinus) migrate between freshwater rivers and marine waters. The lampreys are 
typically parasitic feeders and prey on other fish (Moyle and Cech 1996; Nelson 2006). 

Sharks, Skates, and Rays (Subclass Elasmobranchii) 
Many species within this group of elasmobranchs are highly migratory and are managed by a NOAA 
Fisheries Fishery Management Plan (FMP) (NMFS 2009a)—refer to Section 3.4 for a complete list of 
managed species. This group is mainly predatory and contains many of the apex predators found in the 
ocean (e.g., great white shark [Carcharodon carcharias], mako shark [Isurus oxyrinchus], and tiger shark 
[Galeocerdo cuvier]) (Helfman et al. 1997). Chondrichthyians also exhibit some unique biological features 
pertaining to buoyancy (no swim bladder), dermal protection (placoid, tooth-like scales), sensory systems 
(electroreception, mechanoreception), reproduction (live birth), and overall life history (Moyle and Cech 
1996). Most marine elasmobranchs occupy relatively shallow temperate and tropical waters throughout the 
world. More than half of these species occur in less than 655 feet of water, and nearly all are found at depths 
less than 6,560 feet (Nelson 2006).  

Sturgeons (Order Acipenseriformes) 
The sturgeons (Order Acipenseriformes) are among the most primitive orders of fish (Nelson 2006). The 
Atlantic sturgeon (Acipenser oxyrhynchus; see Section 3.3.1) and shortnose sturgeon (Acipenser 
brevirostrum) both occur within the New York Bight and migrate between freshwater and saltwater. Adult 
shortnose sturgeon are found in deep water (35 to 100 feet) in winter and in shallow water (7 to 35 feet) 
during summer (Welsh et al. 2002). Individual shortnose sturgeon do not disperse far along the coastline 
beyond their home river estuaries (NMFS 1998). Atlantic sturgeon migrate back into estuarine and marine 
waters after spawning. Tagging data indicate that immature Atlantic sturgeon disperse widely once they 
move into coastal waters (Secor et al. 2000). Dispersal is extensive: north and south along the Atlantic coast 
and seaward to the edge of the continental shelf (Bain 1997). In the United States, Atlantic sturgeon can 
occur as far north as the St. Croix River in Maine, and as far south as the St. Johns River in Florida. Atlantic 
sturgeon juveniles may occur in salinities ranging from 5 to 25 practical salinity units (psu) in estuaries, 
usually over a mud-sand bottom (Dadswell 2006). Subadults and adults live in coastal waters and estuaries 
when not spawning, generally in shallow (35 to 165 feet) inshore areas of the continental shelf where they 
feed (FR 75 (3): 838-841, January 6, 2010). 

Eels, Bonefish, and Herrings (Superorders Elopomorpha and Clupeomorpha) 
The American eel (Anguilla rostrata) is catadromous, meaning it is born in saltwater then migrates into 
freshwater to mature (Jessop et al. 2002), although evidence suggests that some populations never migrate 
into freshwater and inhabit only estuarine and brackish water (Arai and Chino 2012). Spawning of the 
U.S. population of American eel is believed to occur in the Sargasso Sea of the Atlantic Ocean. From there, 
eggs, larvae, and juveniles are dispersed via the Gulf Stream and other oceanic currents, feeding at the 
ocean surface. As juveniles, or “glass eels,” they enter coastal waters where they further mature into 
‘‘elvers’’ and then a late juvenile stage known as ‘‘yellow eels” (USFWS 2011). Older juveniles and adults 
occupy estuarine and freshwater habitats, often swimming far upriver into lakes, ponds, and headwater 
streams, where they may spend up to 30 years as adults. Mature adults, or “silver eels,” migrate to the 
Sargasso Sea to spawn and die (USFWS 2011).  
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Clupeiformes, which include herring, menhaden, sardine, and anchovy species, are sometimes anadromous 
and are one of the most well-defined orders (taxonomically) of fish because of their importance to 
commercial fisheries (Nelson 2006). They are often concentrated in large aggregations or schools within 
coastal waters, as well as offshore (Brehmer et al. 2007). Clupeids are an important part of marine food 
webs because they are the targeted prey species for many other marine species, including other fish, birds, 
and mammals. Both juvenile and adult Atlantic herring (Clupea harengus) occur in higher densities in the 
spring in the ROI; they have little to no presence in the fall (NYDOS 2013). River herring typically occur 
over the continental shelf in waters less than 328 feet (Neves 1981). River herring range from 
Newfoundland to North Carolina (alewife, Alosa pseudoharengus) (NMFS 2009c) and south to the 
St. Johns River, Florida (blueback herring, Alosa aestivalis) (McBride et al. 2010). River herring are 
anadromous, migrating during the spring months to spawn in their natal rivers on the East Coast then 
returning to coastal waters in the summer. 

Cods (Order Gadiformes) 
The cods (Order Gadiformes) or “groundfish” account for approximately one-half of the world’s 
commercial fishery landings (Food and Agriculture Organization of the United Nations 2005). Gadiformes 
are almost exclusively marine fish and occupy benthic habitats in temperate, arctic, and Antarctic regions. 
Atlantic cod (Gadus morhua), one of the most sought-after commercial fish in Order Gadiformes, have 
been collected in waters from Canada to the Chesapeake Bay, but they are more common north of Cape 
Cod (Lough 2004). Cods are generally found near the bottom and feed on benthic resources. 

Toadfish and Anglerfish (Orders Batrachoidiformes and Lophiiformes) 
Toadfish (Order Batrachoidiformes) occur in coastal seafloor habitats throughout the New York Bight. 
Anglerfish (Order Lophiiformes) are also found in seafloor habitats, but across a deeper range throughout 
the ROI (Froese and Pauly 2010). Highly modified photophores, typically referred to as “lures,” are used 
by these fish to attract prey (Helfman et al. 1997; Koslow 1996). Some of the anglerfish, such as the 
monkfish (Lophius americanus), support an important commercial fishery (NEFMC and MAFMC 2006). 
This species is also an important predator among the deep water bottom habitat areas of the ROI (Nelson 
2006). The Order Batrachoidiformes includes only one family, the toadfish family. The distribution of this 
group is limited to coastal benthic marine environments within the Atlantic, Indian, and Pacific oceans.  
A common example of toadfish is the oyster toadfish (Opsanus tau), which is common within the shallow 
estuarine areas of the New York Bight. Toadfish are capable of producing (and detecting) sounds by 
vibrating the swim bladder.  

Pipefish and Seahorses (Order Gasterosteiformes) 
Fish of the Order Gasterosteiformes include the sticklebacks, pipefish, and seahorses; all common within 
the ROI. Most of these species are found in brackish water throughout the world (Nelson 2006). Small 
mouths on a long snout and armor-like scales are characteristic of this group. Most of these species exhibit 
a high-level of parental care, either through nest-building (sticklebacks) or brood pouches (seahorses) 
(Helfman et al. 1997). Parental care such as this is an energetically costly life history strategy, resulting in 
very few young produced per spawning event (Helfman et al. 1997).  

Scorpaenids (Order Scorpaeniformes) 
Most species of the Order Scorpaeniformes are distributed in marine benthic habitats at depths less than 
330 feet and possess adaptations for inhabiting the dominant bottom substrate (e.g., modified pectoral fins, 
suction discs), where they feed on smaller crustaceans and fish. These bottom-dwelling fish include 
searobins, gurnards, sculpins, lumpfish, and snailfish; all are characterized by adaptations for inhabiting the 
dominant bottom substrate. Searobins are capable of generating sounds with their swim bladder and are 
among the “noisiest” of all fish species within the ROI (Moyle and Cech 1996). Lumpfish have a box-shape 
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body form and are typically found attached to the seafloor. They are also a preferred prey species of sperm 
whales, seals, and some shark species (Moyle and Cech 1996). 

Drums and Temperate Basses (Families Sciaenidae and Moronidae) 
These fish sometimes move in schools as juveniles, and then become more solitary as they grow larger. 
They primarily feed on fish and crustaceans. Drums and croakers (Family Sciaenidae) produce drumming 
sounds via their swim bladders and, like the searobin, are among the noisiest of all fish species in the ROI. 
The temperate basses are among the most popular saltwater gamefish of recreational anglers, occurring 
most often in nearshore coastal waters. Striped bass (Morone saxatilis) are the most sought-after 
recreational species of all temperate basses, particularly in the New York Bight. Striped bass are distributed 
throughout coastal environments (Paxton and Eshmeyer 1998) and concentrate in depths of less than 
330 feet (Froese and Pauly 2010). 

Sea Basses (Family Serranidae) 
Black sea bass (Centropristis striata) are found in the coastal and offshore reef and hard-bottom habitats of 
the ROI (Burge et al. 2012). They feed mostly on bottom-dwelling fish and crustaceans (Goatley and 
Bellwood 2009). Serranids are especially active foragers at twilight (Rickel and Genin 2005), while other 
fish are active during the day (Wainwright and Richard 1995). Some of the serranids (such as the black sea 
bass) are protogynous hermaphrodites, beginning life as female and then becoming male as they grow larger 
(Moyle and Cech 1996). Their slow maturation makes them vulnerable to overharvest (IUCN 2009). Black 
sea bass occur more in the fall rather than the spring within the ROI (NYDOS 2013). 

Wrasses (Family Labridae) 
The most common members of this family within the New York Bight are tautog (Tautoga onitis) and 
cunner (Tautogolabrus adspersus). They are active during daytime and exhibit a variety of opportunistic 
predatory strategies to capitalize on mistakes made by prey species (Wainwright and Richard 1995). Similar 
to the Serranidae, many wrasses are hermaphroditic (small individuals are female and then some become 
male as they grow larger), with a variety of reproductive strategies found among the species and between 
populations (Moyle and Cech 1996). 

Gobies and Blennies (Families Gobiidae and Blenniidae) 
Fish of the suborder Blennioidei primarily occupy the intertidal zones throughout the world, including the 
clinid blennies and the combtooth blennies of the family Blenniidae (Mahon et al. 1998; Moyle and Cech 
1996; Nelson 2006). The bottom-dwelling gobies (suborder Gobiodei) include Gobiidae, the largest family 
of marine fish in the world (Nelson 2006), and exhibit modified pelvic fins that allow them to adhere to 
various substrates (Helfman et al. 1997). The blennies and gobies primarily feed on detritus found on bottom 
surfaces.  

Jacks, Tunas, Mackerels, and Billfish (Families Scombridae, Xiphiidae, and Istiophoridae) 
The suborder Scombroidei contains some of the most voracious open-ocean predators other than sharks: 
the jacks, mackerels, barracudas, billfish, and tunas (Estrada et al. 2003; Sibert et al. 2006). These fish are 
also among the fastest swimming marine fish. The highly migratory tunas, mackerels, and billfish constitute 
a large component of the total annual worldwide commercial fishing catch by weight, with tunas and 
swordfish being the highest economic importance (Food and Agriculture Organization of the United 
Nations 2005, 2009). Many fish in this group undertake large-scale migrations to follow a seasonally 
variable prey base (Pitcher 1995). The Atlantic bluefin tuna (Thunnus thynnus) is a NOAA Fisheries 
Species of Concern that occurs in the ROI. They are mostly found near the surface or in the upper portion 
of the water column, in all coastal waters and open ocean areas of the ROI. 
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Flounders (Order Pleuronectiformes) 
The order Pleuronectiformes includes the laterally compressed flatfish (flounders, dabs, soles, and 
tonguefish) that are found in all marine bottom habitats (Nelson 2006). Flounders are a very important 
commercial and recreational group of fish throughout the northeastern United States (NEFMC 1998a,b,c,d), 
and particularly within the ROI (Moyle and Cech 1996). Summer flounder (Paralichthys dentatus), a valued 
recreational and commercial fish, is more common within the ROI during the fall, compared to spring 
(NYDOS 2013). For example, during 2008, total winter flounder (Pseudopleuronectes americanus) 
landings were approximately 2,900 tons (NMFS 2009b). All flounder species are lie-in-wait ambush 
predators, feeding mostly on other fish and benthic invertebrates (Drazen and Seibel 2007; Froese and 
Pauly 2010). 

Puffers and Molas (Order Tetraodontiformes) 
The Order Tetraodontiformes, including the triggerfish, filefish, puffers, and ocean sunfish, are the most 
highly evolved group of modern bony fish (Nelson 2006). Like the flounders, this group exhibits unusual 
body shapes with modified spines or other structures to deter predators. The bodies of some species are so 
boxlike that they cannot swim using the typical body propulsion style, but instead are propelled at slow 
speeds by rudimentary fins (Wainwright and Richard 1995). Ocean sunfish (Mola mola) are the largest 
bony fish (Moyle and Cech 1996) and live very close to the surface, where they feed on a variety of 
plankton, jellyfish, crustaceans, and fish (Froese and Pauly 2010). 

Ecological Guilds 
Species with similar diets can be grouped into ecological guilds (Auster and Link 2009). To identify trophic 
guilds within the ROI, the effect of commercial fishing on community structure at the site, known depth of 
predatory species, and the proposed location of the Project were considered. Out of the possible 14 guilds 
(Garrison and Link 2000), six were identified for further consideration of proposed Project impacts. The 
six ecological guilds within the ROI are crab eaters, planktivores, amphipod/shrimp eaters, shrimp/small 
fish eaters, benthivores, and piscivores. Inclusion into each guild often changes over the life of a fish, as 
the animal grows. Depending on the species, the following size descriptions have been applied: small (3.9 to 
15.7 inches); medium (8.3 to 27.6 inches); large (20.1 to 31.5 inches); and extra-large (>31.5 inches). Here, 
the groups are summarized based on diet preferences, with fish representative of each guild (Table 3.2-4); 
detailed analysis of trophic fish guilds and additional representative species can be found in Appendix F. 

These six ecological guilds, grouped by similarity in prey items, are found within the ROI and may be 
impacted by the proposed Project. Impacts specific to these guilds are discussed further in Appendix F and 
are summarized in Section 4.2.4. 

Table 3.2-4. Ecological Guilds within the ROI 

Ecological 
Guild Diet Representative Species 

Crab-eaters Crab species (family 
Cancridae), zooplankton, 
bivalves 

Small and medium smooth dogfish (Mustelus canis); 
medium black sea bass (Centropristis striata) 

Planktivores Zooplankton, euphausiids, 
shrimp, cephlapods, fish 

Small spiny dogfish (Squalus acanthias), Atlantic herring 
(Clupea harengus), Atlantic butterfish (Peprilus 
triancanthus); medium spiny dogfish, Atlantic herring, 
alewife (Alosa pseudoharengus); large longfin squid (Loligo 
pealei) 
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Ecological 
Guild Diet Representative Species 

Amphipod/shrimp 
eaters 

Amphipods, shrimp, crabs, 
zooplankton, polychaetes, fish 

Small winter and little skates (Leucoraja spp.), red hake 
(Urophycis chuss), windowpane flounder (Scophthalmus 
aquosus); medium winter and little skates, Atlantic cod 
(Gadus morhua); large cusk eel (Lepophidium 
profundorum) 

Shrimp/small fish 
eaters 

Shrimp (various taxa), 
euphausiids, small fish 

Small pollock (Pollachius virens), silver hake (Merluccius 
bilinearis); medium silver hake, white hake (Urophycis 
tenuis), pollock; large red hake, pollock; extra-large pollock 

Benthivores Polychaetes, echinoderms, 
ophiuroids 

Small haddock (Melanogrammus aeglefinus), winter 
flounder (Psudopleuronectes americanus), Atlantic croaker 
(Micropogon undulatus); medium winter flounder, haddock, 
scup (Stenotomus chrysops); large yellowtail flounder 
(Pleuronectus ferruginea), winter flounder, haddock 

Piscivores Fish (including clupeids, 
scombrids, sand lance 
[Ammodytes americanus]), 
Engraulid anchovies, squid 

Small bluefish (Pomatomus saltatrix), weakfish (Cynoscion 
regalis); medium bluefish, summer flounder (Paralichthys 
dentatus), weakfish; large spiny dogfish, Atlantic cod, 
summer flounder, shark (various taxa); Extra-large Atlantic 
cod, winter skate 

 
3.2.3.2 Commercial Fisheries 
To understand the types of commercial fisheries that are supported in the ROI, it is important to know the 
gear types that are deployed. Commercial fishing gear varies depending on the targeted species and catch 
strategies. Near the proposed Port location (Blocks 44 and 45; see Figure 3.7-2), predominant gear types 
include bottom and mid-water otter trawls, scallop dredges, lobster pots, and sink or drift gill nets. Top 
targeted species caught in Statistical Area 612 in 2008 are given by weight in Table 3.2-5. Economically, 
commercial fishing has been an important activity in the oceanic and estuarine waters of the northeastern 
United States. During 2013 alone, the commercial landings in New York exceeded 33 million pounds with 
a net value of approximately $57 million (NOAA Fisheries 2015a). Few specific commercial or recreational 
fishing grounds exist near the proposed Port or the proposed Mainline (Figure 3.7-2); however, the proposed 
Mainline passes in proximity to an artificial reef, and commercial trawling occurs in the general area. To 
determine the potential for fisheries interactions with construction and operation of the proposed Port, 
Liberty conducted a series of outreach meetings (see Appendix G). 

Table 3.2-5. Top 13 Targeted Species (2008) in Area 612 

Species Pounds Landed in 2008  

Atlantic Mackerel 12,416,591 

Atlantic Herring 5,564,767 

Sea Scallops and Shells 4,759,612 

Goosefish 868,556 

Summer Flounder 800,390 

Ilex Squid 630,080 

Unclassified Skates/Wings 610,508 

Silver Hake 498,368 

Loligo Squid 382,884 

American Lobster 336,053 
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Species Pounds Landed in 2008  

Bluefish 275,835 

Atlantic Menhaden 260,317 

Winter Flounder 199,138 

Red Hake 106,095 

Smooth/Spiny Dogfish 105,983 

Kingfish 43,739 

Atlantic Butterfish  19,692 

Total Pounds 27,878,617 

Source: NOAA Fisheries 2011b 

 

Demersal Fishery 
The demersal or groundfish fishery is comprised of species that spend their adult life stage on or in close 
proximity to the ocean floor. These species often are found in mixed-species aggregations, resulting in 
significant bycatch interactions between targeted fisheries. Commercial fishermen employ several different 
types of gear (otter trawls, gill nets, traps, and set lines) to catch demersal species; however, the otter trawl 
is the predominant gear type used (USFWS 1997). Groundfish species targeted within the ROI include the 
winter flounder, summer flounder, goosefish, windowpane flounder, silver hake, red hake, and yellowtail 
flounder (MAFMC 2012). Of these species, summer and winter flounder and red hake also are targeted by 
recreational fishermen. Other targeted commercial species in this category include white hake, ocean pout, 
black sea bass, Atlantic croaker, spot, weakfish, spiny dogfish, and tilefish (USFWS 1997). 

Pelagic Fishery 
Pelagic fisheries in the ROI include small schooling species found in the mid to upper water column of the 
ocean. Generally, these species are seasonally migratory and periodically pass through various inshore and 
offshore regions of the New York Bight as they migrate northward and inshore during the spring and 
summer after overwintering in the offshore waters of the Mid-Atlantic Bight. The typical gear employed to 
harvest pelagic species are the bottom and mid-water trawls and the purse seine (USFWS 1997). 
Commercially important pelagic fisheries include the Atlantic mackerel, Atlantic menhaden, Atlantic 
butterfish, and bluefish. The northern shortfin squid and the northern longfin squid are also included as 
pelagic fisheries. Of these species, the Atlantic mackerel and bluefish have significant recreational fishing 
value, as well (USFWS 1997).  

Anadromous Fishery 
Anadromous fish enter coastal rivers and streams to spawn after typically spending juvenile and adult life 
stages in the marine environment. Commercial fishing for anadromous fish typically includes a variety of 
gear types, such as haul seines, otter trawls, pound and gill nets, fish weirs, and hook and line 
(USFWS 1997). Within the New York Bight, the Hudson River provides an important resource for a 
number of anadromous fish, with the alewife, blueback herring, and American shad being targeted by 
commercial fisheries. American shad are harvested by pound net, fyke net, and staked shad net. American 
shad and striped bass also have significant recreational fishing value. 

Highly Migratory Species Fishery 
Oceanic pelagic fish are highly migratory species that are managed internationally by the International 
Commission for the Conservation of Atlantic Tunas and domestically by the Atlantic Tunas, Swordfish, 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

 3-27 3.0 – Affected Environment 

and Sharks FMP and Amendment 1 to the Atlantic Billfish FMP. Many of these species are warm-temperate 
and tropical species that migrate to the northeast region seasonally, mainly from June through October 
(Casey et al. 1987). Atlantic billfish include the Atlantic blue marlin, the Atlantic white marlin, the Atlantic 
sailfish, and the longbill spearfish. Commercial fishing for these species is prohibited, but they are 
considered game fish and support a recreational fishery. Their occurrence in the proposed Project area is 
considered transient. The commercial bluefin tuna fishery occurs mainly from 5 to 125 nautical miles 
offshore mostly in New England waters; however, south of Massachusetts in the Mid-Atlantic Bight and 
New York Bight, this species supports a recreational fishery. The commercial gear generally used to catch 
bluefin tuna is hand line, rod and reel, harpoon, and long line (NOAA/NMFS 1999). Other tuna species 
including bigeye, skipjack, albacore, and yellowfin, support commercial fisheries in the ROI and are 
generally caught with long lines during the summer and fall months. Atlantic swordfish fishing grounds 
generally are 70 to 100 nautical miles offshore occurring from Georges Bank southward. The primary 
commercial fishing gear used to catch this species is the pelagic long line (Casey et al. 1987; NOAA/NMFS 
1999). A shark fishery in the ROI occurs during the summer when large coastal sharks migrate north and 
are more widely dispersed. The principal gear type used is the pelagic long line. Only species such as the 
shortfin mako, thresher, and porbeagle are kept for commercial purposes. Shark species are also taken as 
bycatch in the tuna and swordfish fisheries.  

3.2.3.3 Recreational Fisheries 
The Marine Recreational Fisheries Statistics Survey, a nationwide program developed to provide timely 
and reliable databases on marine recreational fishing, reports that fishing is the second most popular form 
of outdoor recreation in the United States. Recreational anglers use many of the same fishing grounds as 
the commercial fishery (see Figure 3.7-1). Private/rental boats comprise the recreational fishing fleet 
offshore of New York and within state waters. Party/charter boats, larger vessels that transport a sizeable 
number of patrons to specific fishing grounds and/or natural and artificial submarine structures nearshore 
and offshore to harvest fish by hook and line, constitute another, significantly smaller aspect of the 
recreational fishery. This fishery is regulated in nearshore waters by the NYSDEC, which determines size 
limits, bag limits, and fishing seasons. Major species targeted offshore include, but are not limited to, the 
following: bluefish, weakfish, striped bass, black sea bass, tautog, summer flounder, winter flounder, 
Atlantic mackerel, red hake, spot, croaker, Atlantic cod and scup. Party/charter boats from various ports in 
New York (primarily) transport recreational anglers to fish for summer flounder, winter flounder, tautog, 
black sea bass, Atlantic mackerel, hake, striped bass, and bluefish. Fishing techniques for these species 
include trolling, drifting, bottom fishing, surf fishing, fly-fishing, cast netting, dip netting, spear fishing, 
and recreational potting. The majority of these fishing methods are conducted in nearshore out to 3 nautical 
miles. Land-based angling locations include jetties, piers, docks, bulkheads, bridges, and beaches.  

3.2.4 Non-endangered Marine Mammals 
Under the authority of the Marine Mammal Protection Act (MMPA) of 1972 (16 U.S.C. 1361 et seq.), the 
Secretary of Commerce is responsible for the protection of all marine mammals except walruses, polar 
bears, sea otters, manatees, and dugongs, which are the responsibility of the Secretary of the Interior. These 
responsibilities have been delegated to National Oceanic and Atmospheric Administration, National Marine 
Fisheries Service (NOAA Fisheries) and the U.S. Fish and Wildlife Service (USFWS), respectively, and 
include providing overview and advice to regulatory agencies on all federal actions that might affect these 
species. 

The MMPA prohibits the “take” of marine mammals, with certain exceptions, in waters under 
U.S. jurisdiction and by U.S. citizens on the high seas. Under Section 3 of the MMPA, “take” is defined as 
to “harass, hunt, capture, kill, or attempt to harass, hunt, capture, or kill any marine mammal.” “Harassment” 
is defined as any act of pursuit, torment, or annoyance that has the potential to injure marine mammal stocks 
in the wild; or has the potential to disturb marine mammal stock in the wild by disrupting behavioral 
patterns, including migration, breathing, nursing, breeding, feeding, or sheltering. In cases where 
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U.S. citizens are engaged in activities, other than fishing, that result in “unavoidable” incidental take of 
marine mammals, the NOAA Fisheries can issue a “small take authorization” for a small number of takes 
which must have no more than a “negligible impact.” The authorization can be issued after notice, with an 
opportunity for public comment if the Secretary of Commerce finds minor impacts. 

The MMPA requires consultations with NOAA’s Office of Protected Resources if an Applicant believes 
their activity would result in harassment of marine mammals. Under the MMPA, the Applicant would be 
responsible for acquiring either a letter of authorization (LOA) or Incidental Harassment Authorization 
(IHA), if deemed necessary. This final Environmental Impact Statement (EIS) provides the necessary 
information to proceed with the MMPA consultation process. Non-listed marine mammal species present 
in the ROI and their likelihood of occurrence are found in Table 3.2-6. Federally listed marine mammal 
species are discussed in detail in Section 3.3.1. 

Table 3.2-6. Marine Mammal Species in ROI 

Common Name Scientific Name Occurrence in ROI ESA/MMPA Status 

Atlantic spotted dolphin Stenella frontalis Likely to be present MMPA protected only 

Atlantic white-sided dolphin Lagenorhynchus acutus Potentially transient MMPA protected only 

Bottlenose dolphin Tursiops truncatus Likely to be present Strategic 

Clymene dolphin Stenella clymene Not likely to be present MMPA protected only 

Cuvier’s beaked whale Ziphius cavirostris Not likely to be present MMPA protected only 

Dwarf sperm whale Kogia sima Not likely to be present MMPA protected only 

False killer whale Pseudorca crassidens Not likely to be present MMPA protected only 

Gray seal Halichoerus grypus Likely to be present MMPA protected only 

Harbor porpoise Phocoena Likely to be present MMPA protected only 

Harbor seal Phoca vitulina Likely to be present MMPA protected only 

Harp seal Pagophilus groenlandicus Potentially transient MMPA protected only 

Hooded seal Cystophora cristata Potentially transient MMPA protected only 

Killer whale Orcinus orca Not likely to be present MMPA protected only 

Long-finned pilot whale Globicephala melas Not likely to be present MMPA protected only 

Melon-headed whale Peponocephala electra Not likely to be present MMPA protected only 

Mesoplodon beaked whale Mesoplodon Spp. Not likely to be present MMPA protected only 

Minke whale Balaenoptera acutorostrata Likely to be present MMPA protected only 

Pygmy killer whale Feresa attenuate Not likely to be present MMPA protected only 

Pygmy sperm whale Kogia breviceps Not likely to be present Strategic 

Risso’s dolphin Grampus griseus Not likely to be present MMPA protected only 

Short-beaked common dolphin Delphinus delphis Not likely to be present MMPA protected only 

Spinner dolphin Stenella longirostris Not likely to be present MMPA protected only 

Striped dolphin Stenella coeruleoalba Not likely to be present MMPA protected only 

White-beaked dolphin Lagenorhynchus albirostris Potentially transient MMPA protected only 

The marine mammals listed in Table 3.2-6 as “not likely to be present” are not discussed further. The focus 
here is on those likely to be present or transient within the ROI. 
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Bottlenose Dolphin (Tursiops truncatus) 
Common bottlenose dolphins are found most often in coastal and continental shelf waters of tropical and 
temperate regions of the world. They occur in most enclosed or semi-enclosed seas. The species inhabits 
shallow, murky, estuarine waters and also deep, clear, offshore waters (Jefferson et al. 2008; Wells and 
Scott 2008). Common bottlenose dolphins are often found in bays, lagoons, channels, and river mouths. 
The common bottlenose dolphin ranges worldwide in tropical to temperate waters of the Atlantic, Pacific, 
and Indian oceans. Bottlenose dolphins are distributed in inshore, coastal, and offshore waters of the New 
York Bight (Jefferson et al. 2008; Wells and Scott 2008). This species is likely to be present within  
the ROI. 

A secondary habitat for bottlenose dolphins is deep, offshore waters beyond the continental shelf edge 
(Jefferson et al. 2008; Wells and Scott 2008). They have the potential to occur at some level in all open 
ocean waters in the ROI; however, there is almost no specific information on their abundance and 
distribution in these areas. Although abundance is not estimated for all stocks that occur in U.S. waters, 
over 100,000 individuals are estimated to live in the U.S. Atlantic Ocean (Waring et al. 2013). The best 
population estimate for the western North Atlantic stock is 77,532 individuals (Waring et al. 2014). 

Minke Whale (Balaenoptera acutorostrata) 
The minke whale is widespread and seasonally abundant in the North Atlantic Ocean. Minke whales 
generally occupy waters over the continental shelf, including inshore bays and an occasional estuaries. 
Minke whale habitat is linked to migration from breeding to feeding grounds, and also to prey availability 
(Ingram et al. 2007; Jefferson et al. 2008). Although these whales can occur offshore in some portions of 
the Gulf Stream and North Central Atlantic Gyre, minke whales are more often found in coastal and 
nearshore areas. In the North Atlantic, this species ranges from Davis Strait and Baffin Bay during the 
summer months, south to the Florida Keys and Gulf of Mexico in the winter. Minke whales are thought to 
undergo annual migrations between low latitude breeding grounds in the winter months and high latitude 
feeding grounds in the summer months (Kuker et al. 2005). They feed opportunistically on crustaceans 
(e.g., krill), plankton (e.g., copepods), and small schooling fish (e.g., anchovies, dogfish, capelin, coal fish, 
cod, eels, herring, mackerel, salmon, sandlance, saury, and wolffish) (NOAA/NMFS 2012b). Estimates 
indicate that there are more than 100,000 minke whales in the North Atlantic Ocean (Jefferson et al. 2008; 
Perrin and Brownell 2008; Skaug et al. 2004). The best population estimate for the Canadian East Coast 
stock is 20,741 individuals (Waring et al. 2014). This species is likely to be present within the ROI.  

Atlantic White-Sided Dolphin (Lagenorhynchus acutus) 
This species is found primarily in cold temperate to subpolar continental shelf waters to the 328.1-foot 
depth contour (Cetacean and Turtle Assessment Program 1982; Mate et al. 1994; Selzer and Payne 1988). 
Occurrence of Atlantic white-sided dolphins off the northeastern U.S. coast probably reflects fluctuations 
in food availability, as well as oceanographic conditions (Palka et al. 1997; Selzer and Payne 1988). Atlantic 
white-sided dolphins are common in waters of the continental slope from New England in the west and 
north to southern Greenland (Cipriano 2008; Jefferson et al. 2008). Along the Canadian and U.S. Atlantic 
coast, this species is most common from Hudson Canyon north to the Gulf of Maine (Palka et al. 1997). 
This species is likely to be present within the ROI. 

From June through September, large numbers of white-sided dolphins are found from Georges Bank to the 
lower Bay of Fundy (Payne et al. 1990; Waring et al. 2004). During this time, strandings occur from New 
Brunswick, Canada to New York (Palka et al. 1997). From October to December, white-sided dolphins 
occur at intermediate densities from southern Georges Bank to southern Gulf of Maine (Cetacean and Turtle 
Assessment Program 1982; Palka et al. 1997; Payne et al. 1990; Waring et al. 2004). They feed on fish 
(e.g., mackerel, herring, and hake), as well as squid and shrimp (NOAA/NMFS 2012b). This species is 
quite abundant throughout its range, with total numbers estimated to be in the hundreds of thousands. The 
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total number of white-sided dolphins along the United States and Canadian Atlantic coasts is not completely 
known, but at least 27,200 have been estimated to occur from Virginia to the eastern Scotian Slope region 
(Palka et al. 1997). The best population estimate for the western North Atlantic stock is 48,819 individuals 
(Waring et al. 2014). 

Harbor Porpoise (Phocoena phocoena) 
Harbor porpoises inhabit cool temperate-to-subpolar waters, often where prey aggregations are 
concentrated (Watts and Gaskin 1985). Thus, they are frequently found in shallow waters, most often 
nearshore, but they sometimes move into deeper, offshore waters. Harbor porpoise habitat varies by water 
depth, substrate type, and prey availability. Harbor porpoises are rarely found in waters warmer than 62.6°F 
(17°C) (Read 1999), and closely follow the movements of their primary prey, Atlantic herring 
(Gaskin 1992). Harbor porpoises are generally scarce in areas without significant coastal fronts or 
topographically generated upwellings (Gaskin 1992; Skov et al. 2003). Fine-scale oceanographic features 
(e.g., island and headland wakes) aggregate prey and are important feeding habitats for harbor porpoises 
(Johnston et al. 2005). Harbor porpoises occur most frequently over the continental shelf, although they 
occasionally stray to deeper, offshore waters (MacLeod et al. 2007; Read 1999). Nevertheless, individuals 
have been found offshore in water deeper than 5,905 feet, which indicates a potential offshore component 
to their distribution in the western North Atlantic Ocean (Read and Westgate 1997; Westgate and 
Read 1998). This species is likely to be present within the ROI. 

A single stock of harbor porpoises is considered to inhabit the eastern seaboard of the United States and 
Canada, and the major area of occurrence for these animals in the summer is in the Gulf of Maine and Bay 
of Fundy (Waring et al. 2009). There is a well-established seasonal shift to the south of harbor porpoises in 
the western North Atlantic for the winter months (Read and Westgate 1997). In the ROI, highest densities 
appear to occur in the spring; abundances are less in summer and farther offshore in fall and winter 
(NYDOS 2013). Cumulatively, abundance estimates suggest the global abundance of the harbor porpoise 
is greater than 675,000 to 700,000 individuals (Gaskin et al. 1993; Jefferson et al. 2008). However, the best 
population estimate in the area is for the Gulf of Maine/Bay of Fundy stock, which is 79,883 individuals 
(Waring et al. 2014). 

Harbor Seal (Phoca vitulina) 
Harbor seals, while primarily aquatic, also utilize the coastal terrestrial environment where they haul out of 
the water periodically. Harbor seals are a coastal species, rarely found more than 10.8 nautical miles from 
shore, and frequently occupying bays, estuaries, and inlets (Baird 2001). Individual seals have been 
observed several miles upstream in coastal rivers (Baird 2001). Haul-out locations vary but include 
intertidal and subtidal rock outcrops, sandbars, sandy beaches, and even peat banks in salt marshes (Burns 
2008; Gilbert and Guldager 1998; Prescott 1982; Schneider and Payne 1983). Harbor seals occur in the 
cold and temperate nearshore waters of the Northwest Atlantic, typically above 30° N. Their distribution 
includes the Gulf of St. Lawrence, Scotian Shelf, Gulf of Maine, Bay of Fundy, and the Northeast U.S. 
Continental Shelf. Harbor seals are common year-round in the coastal waters of eastern Canada and Maine 
and occur from southern New England to New Jersey coasts during the winter months (September – May) 
(Katona et al. 1993; Waring et al. 2009). Harbor seals are not considered migratory (Burns 2008; Jefferson 
et al. 2008). The best estimate of abundance for the western North Atlantic stock of harbor seals is 70,142 
individuals (Waring et al. 2014). The total population estimate of harbor seals is approximately 300,000–
500,000 individuals (Burns 2008; Jefferson et al. 2008). This species is likely to be present within the ROI. 

Gray Seal (Halichoerus grypus) 
The gray seal is considered to be a coastal species (Lesage and Hammill 2001). Gray seals may forage far 
from shore, but do not appear to leave the continental shelf regions (Lesage and Hammill 2001). Gray seals 
haul out on ice, exposed reefs, or beaches of undisturbed islands (Lesage and Hammill 2001). The primary 
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range of this species includes the northwestern waters of the Scotian Shelf and Northeast  
U.S. Continental Shelf. The gray seal is found throughout temperate and subarctic waters on both sides of 
the North Atlantic Ocean (Davies 1957; Hall and Thompson 2008). In the western North Atlantic Ocean, 
the gray seal population is centered in the Canadian Maritimes, including the Gulf of St. Lawrence and the 
Atlantic coasts of Nova Scotia, Newfoundland, and Labrador. The largest concentrations are found in the 
southern half of the Gulf of St. Lawrence (where most seals breed on ice), and around Sable Island (where 
most seals breed on land) in the Scotian Shelf Large Marine Ecosystem (Davies 1957; Hammill and 
Gosselin 1995; Hammill et al. 1998). Gray seals range south into the northeastern United States, with 
strandings as far south as North Carolina (Hammill et al. 1998; Waring et al. 2004). Small numbers of gray 
seals and pupping areas have been observed on several isolated islands along the central coast of Maine and 
in Nantucket Sound (Andrews and Mott 1967; Rough 1995; Waring et al. 2004). Current estimates of the 
total western Atlantic gray seal population are not available. The best population estimate for the area is the 
combined Gulf of St. Lawrence, Nova Scotian Eastern Shore and Sable Island stocks of 331,000 individuals 
(Waring et al. 2014). This species is likely to be present within the ROI. 

Harp Seal (Pagophilus groenlandicus) 
The primary range of this species is throughout the Arctic; however, the secondary range includes the 
western waters of the Scotian Shelf and the Northeast U.S. Continental Shelf. Typically, harp seals are 
distributed on the pack ice of the North Atlantic segment of the Arctic Ocean, and through Newfoundland 
and the Gulf of St. Lawrence (Reeves et al. 2002). The number of sightings and strandings of harp seals off 
the northeastern United States has been increasing (Harris et al. 2002; McAlpine and Walker 1999; Stevick 
and Fernald 1998). These occurrences are usually during January through May (Harris et al. 2002), when 
the western North Atlantic stock of harp seals is at its most southern point in distribution (Waring et al. 
2004). The large-scale movements of harp seals represent an annual round-trip of nearly 2,160 nautical 
miles, primarily between the Canadian Maritimes and the Arctic (Bowen and Siniff 1999). Data are 
insufficient to calculate a population estimate for U.S. waters (Waring et al. 2009). However, the best 
population estimate for the area is for the Front/Gulf stock of 7.1 million individuals (Waring et al. 2014). 
This species is likely to be transient through the ROI. 

Atlantic Spotted Dolphin (Stenella frontalis) 
The Atlantic spotted dolphin is found in nearshore tropical to warm-temperate waters. Atlantic spotted 
dolphins occur predominately over the continental shelf and upper slope. In the western Atlantic, this 
species is distributed from New England to Brazil (Perrin 2008). Upper continental slope waters beyond 
the shelf edge may be a secondary habitat for this species, which have been reported at depths of 656 to 
7,218 feet (Best 2007). However, there has been very little study in oceanic waters, and no specific 
abundance estimates in this area are available. This species’ primary range is beyond the shelf break in 
areas such as the East Coast of the United States, the Gulf of Mexico, and the Caribbean Sea (Fulling et al. 
2003; Mullin and Fulling 2003; Mullin et al. 2004; Roden and Mullin 2000). Atlantic spotted dolphin 
typically occur over the continental shelf, usually at least 26 to 66 feet offshore (Davis et al. 1998; Perrin 
2002; Perrin et al. 1994). Higher numbers of spotted dolphins are reported over the west Florida continental 
shelf from November to May than during the rest of the year, suggesting that this species undergoes a 
migration (Griffin and Griffin 2003). There are estimated to be about 44,715 Atlantic spotted dolphins in 
the western North Atlantic stock (Waring et al. 2014). This species is likely to be transient through the ROI. 

White-Beaked Dolphin (Lagenorhynchus albirostris) 
White-beaked dolphins are found in cold-temperate and subarctic waters of the North Atlantic. In the 
western North Atlantic Ocean, the white-beaked dolphin occurs from eastern Greenland through the Davis 
Strait and south to Massachusetts (Lien et al. 2001). Off the northeastern United States, white-beaked 
dolphin sightings are concentrated in the western Gulf of Maine and around Cape Cod (Cetacean and Turtle 
Assessment Program 1982; Palka et al. 1997). Sightings are most common in nearshore waters of 
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Newfoundland and Labrador (Lien et al. 2001). There are few abundance estimates for the western North 
Atlantic stock, but numbers have estimated a minimum of 2,003 individuals along the east coast of the 
United States (Waring et al. 2009). This species is likely to be transient through the ROI. 

Hooded Seal (Cystophora cristata) 
Hooded seals are distributed in the Arctic and the cold temperate North Atlantic Ocean (Bellido et al. 2007). 
Their primary range extends south to the Labrador Peninsula and the Scotian Shelf (Bellido et al. 2007). 
Extralimital sightings have occurred between New England and Florida in the United States. Additionally, 
six reports of hooded seal strandings occurred between 1975 and 1996 in North Carolina, Florida, Georgia, 
Puerto Rico, and the U.S. Virgin Islands (Mignucci-Giannoni and Odell 2001). It is estimated that the global 
population of hooded seals is 450,000 to 550,000 individuals (Hammill et al. 1997; Waring et al. 2009). 
This species is likely to be transient through the ROI. 

3.2.5 Coastal, Marine, and Migratory Birds 
This section discusses the avian species likely to occur within the ROI and adjacent offshore, nearshore, 
and onshore areas (Table 3.2-7). The population of birds in the marine environment is dynamic, with 
seasonal changes in species composition and abundance. There is limited survey data or literature available 
on avifauna in the ROI. The few existing datasets provide a general assessment of bird abundance, temporal 
distribution, and spatial occurrence patterns in the region (O’Connell et al. 2008; 2011). Seabirds, sea ducks, 
and other resident avifauna may also occur in the New York Bight year-round. 

Migration allows individuals and even entire species to take advantage of different habitats as life-history 
requirements alter or as environments change seasonally and are favored if survival and reproduction are 
greater in a new habitat than the actual risks involved during the migratory movement (Greenberg 1980). 
There are four major North American administrative flyways: the Atlantic, the Mississippi, the Central and 
the Pacific Flyways (USFWS 2008c). Most bird species migrate at night. Over land, birds usually fly at 
2,100 to 2,400 feet (Cornell Laboratory of Ornithology 2007). Over water, migration takes place at a much 
higher altitude, from 6,000 to 12,000 feet (Cornell Laboratory of Ornithology 2007). Migrating waterfowl 
use a wide range of altitudes, from as low as 300 feet to as high as 10,500 feet (Cornell Laboratory of 
Ornithology 2007). Weather conditions can affect the migratory altitude as birds may fly higher or lower 
to avoid or take advantage of prevailing winds. Due to the migratory heights at which most species fly, 
most birds will not be impacted by Project development of the ROI. 

The proposed Project is located within the Atlantic flyway. The Atlantic Flyway is a loosely defined 
migratory movement corridor for birds extending from the offshore waters of the Atlantic Coast west to the 
Appalachian Mountains, where curving northwest, across the Ohio Valley and across the central provinces 
of Canada to the Arctic Coast of Alaska (USFWS 2008c; Galbraith et al. 2014). The coastal route of the 
Atlantic Flyway, which in general follows the shoreline, has its northern origin in the Arctic islands of 
Canada and coastal Greenland (Galbraith et al. 2014). Included in the Atlantic Flyway is one route that is 
exclusively oceanic or Pelagic Migration. This lane of travel passes directly over the Atlantic Ocean from 
off the Labrador and Nova Scotia coast to the Lesser Antilles, and to the offshore areas north of South 
America (Galbraith et al. 2014). Migrants using the Atlantic oceanic flyway may include songbirds, 
shorebirds, waterfowl, waterbirds, raptors, gulls, some terns, and other species. The pelagic route of the 
Atlantic Flyway is followed by thousands of waterbirds and shorebirds of several species but is not known 
to be used by smaller landbirds. The Atlantic flyway encompasses the OCS waters, including the New York 
Bight. 

Unless permitted by regulations, all native migratory birds are protected under the Migratory Bird Treaty 
Act of 1918 (hereafter MBTA; 16 U.S.C. 703-712; Ch 128) (OLRC 2015). The limitation to the species 
protected by the MBTA applies only to migratory bird species that are native to the United States or its 
territories. Native refers to a bird species that occur in the United States or its territories solely as a result 
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of intentional or unintentional human-assisted introduction. A bird species would also not be considered 
native to the United States or its territories unless it was native to the United States or its territories and 
extant in 1918; it was extirpated after 1918 throughout its range in the United States and its territories; and 
after such extirpation, it was reintroduced in the United States or its territories as part of a program carried 
out by a federal agency. Thus, all of the native migratory bird species likely to occur within the ROI and 
adjacent offshore, nearshore, and onshore areas are protected by the MBTA. There are 125 species not 
protected by the MBTA that occur in the United States or its territories (USFWS 2005). This list is not, 
however, an exhaustive list of all the nonnative species that could potentially appear in the United States or 
its territories as a result of human assistance as new species of nonnative birds are being reported annually 
in the United States (USFWS 2005). It is impossible to predict which species might appear in the near 
future. Species likely to occur within the ROI and adjacent offshore, nearshore, and onshore areas not 
protected by the MBTA include: mute swan (Cygnus olor), rock pigeon (Columba livia), European starling 
(Sturnus vulgaris), and European house sparrow (Passer domesticus). 

The nature of the marine environment and the mobility of avian species make the occurrence of a variety 
of species possible at nearly any location in the New York Bight year-round (Gaston 2004; O’Connell et al. 
2011). In general, avian abundance and species diversity decrease with distance from land, as demonstrated 
by studies in Europe and the Mid-Atlantic (Petersen et al. 2006; NJDEP 2010). Therefore, species richness 
and density in the ROI are likely to be substantially less than coastal areas of the New York Bight. 

There are several groups of coastal and marine birds that inhabit the ROI, as presented in Table 3.2-7. 
Discussion following Table 3.2-7 is limited to those species groups that are most likely to occur within 
coastal margins and nearshore and offshore waters of the New York Bight. Birds with additional federal 
protection are discussed in Section 3.3.1. 

Table 3.2-7. Major Groups of Birds in the ROI 

Species Group 
present in ROI a/ Family 

Number of 
Species 

Expected 
or Known 

to Occur in 
the ROI 

Seasonal Presence 

Offshore or Onshore 
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r 

Sp
rin

g 

Su
m

m
er

 

Fa
ll 

Loons Gaviidae 2 X X X X Offshore 

Grebes Podicipedidae 3 X    Offshore 

Tubenoses 
(Shearwaters, 
Petrels, and 
Fulmars) 

Procellariidae 7   X  Offshore 

Storm-petrels Hydrobatidae 2   X  Offshore 

Pelicaniformes Sulidae, Pelecanidae 2 X X X X Offshore 

Cormorants Phalacrocroacidae 2     Both 

Waterfowl Anatidae 31 X X  X 15 species primarily Offshore,  
16 species primarily Onshore 

Raptors 
Acciptridae, 
Falconidae, 
Cathartidae 

15 X X X X 
Primarily Onshore, at least 3 
species commonly migrate 

Offshore 

Shorebirds 
Charadriidae, 
Haematopodidae,  
Scolopacidae 

34 X X X X 

30 species primarily coastal or 
Offshore during migration,  

2 species Onshore in uplands,  
2 species primarily Offshore 

Jaegers and 
skuas Laridae 5   X  Offshore 
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Species Group 
present in ROI a/ Family 

Number of 
Species 

Expected 
or Known 

to Occur in 
the ROI 

Seasonal Presence 

Offshore or Onshore 
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Gulls and 
kittiwakes Laridae 10 X X X X Gulls mostly onshore, 

Kittiwakes offshore 

Terns Laridae 10  X X X Primarily Offshore, but also 
coastal. 

Alcids Alcidae 5 X    Offshore, 2 of the 5 species only 
occur rarely in the Mid-Atlantic 

Owls Strigidaae and 
Tytonidae 1 X    1 species known to occur 

Offshore during winter 

Other landbirds 
and songbirds 

Multiple (Primarily 
Passeriformes) 

8 in offshore 
areas, >100 

terrestrial 
species 

 X X X Primarily Onshore, may occur 
Offshore during migration 

a/ Poole, A. (Editor) 2005  

 

Loons (Order Gaviiformes) 
Common loon (Gavia immer) and red-throated loon (Gavia stellata) regularly occur on the New York Bight 
(O’Connell et al. 2008; Evers et al. 2010). Recent studies indicate that loons are more abundant in the 
marine environment near the mouth of large bays than they are further offshore (NJDEP 2010). Modeling 
of loon distribution in the Mid-Atlantic by O’Connell et al. (2009) confirms the general spatial distribution 
trends observed during the interim 2012 Mid-Atlantic Baseline Study (NJDEP 2010). The spatial 
distribution of loons on the OCS is likely a function of prey availability, weather conditions, and benthic 
habitats (Barr et al. 2000; Evers et al. 2010). Foraging loons are less constrained by water depths than are 
other diving birds, such as sea ducks, because their prey consists primarily of pelagic fish, in contrast to the 
infaunal and benthic prey of sea ducks (Evers et al. 2010). Therefore, loons may be attracted to certain 
portions of the ROI if food resources become concentrated.  

Grebes (Order Podicipediformes) 
Grebes may occur in low densities during migration or the wintering period off the coast of New Jersey and 
New York (Stout and Nuechterlein 1999). Horned grebes (Podiceps auritus) have been regularly observed 
in the Mid-Atlantic region and farther north (Williams 2013). Horned grebes are expected to occur in the 
New York Bight region at relatively low densities during the winter (O’Connell et al. 2009). Red-necked 
grebe (Podiceps grisegena) may occur in the area, primarily nearshore during the winter months (Stout and 
Nuechterlein 1999). Pied-billed grebe (Podilymbus podiceps) may use the coastal waters of the New York 
Bight (Muller et al. 1999).  

Waterfowl (Order Anseriformes) 
Sea ducks and diving ducks (Anatidae) may be present in the ROI throughout the year,  
but are likely to be most abundant from November to April in coastal and shoal waters (O’Connell  
et al. 2009). During southward migration, sea ducks begin to arrive in the region in November and 
December, and depart during spring migration to more northerly breeding areas in March and April 
(O’Connell et al. 2009). 

Sea ducks are likely the most common waterfowl in the ROI. Other ducks, including dabbling ducks such 
as American black duck (Anas rubripes), wood duck (Aix sponsa), and mallards (Anas platyrhynchos), may 
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also occur offshore during migration. The spatial distribution of sea ducks in the New York Bight is largely 
a function of water depths and prey availability, as well as fluctuations in annual climatic trends (i.e., higher 
concentrations of some species nearer to shore during colder winters) (Bordage et al. 2011). O’Connell et 
al. (2009) modeled the spatial distribution of sea ducks in the western Atlantic, and their results showed 
that sea ducks in general were more abundant near the mouth of large bays and along the peninsulas, and 
occur at lower abundances farther offshore. 

Seabirds 
Surveys of seabirds in the Mid-Atlantic region demonstrate that the occurrence of pelagic birds, such as 
shearwaters and storm-petrels, is episodic and related to shifting patches of food resources, physical 
oceanographic variables, and changes in weather conditions (Harrison 1987; O’Connell et al. 2009). Studies 
have shown that shearwaters and storm-petrels are most abundant in the western Atlantic during the summer 
months. Although some species, such as Manx’s shearwater (Puffinus puffinus), may occur year-round 
(O’Connell et al. 2009), shearwaters generally occur in the New York Bight during the non-breeding 
austral-winter period, in May through September, although some species may be present year-round (Lee 
and Haney 1996; O’Connell et al. 2009). Storm-petrels (Hydrobatidae) occur in the ROI primarily during 
the non-breeding austral-winter period, but some species may also be present year-round (Huntington et al. 
1996; O’Connell et al. 2009). 

There are four seabird species listed as birds of conservation concern (BCC): Audubon’s shearwater 
(Puffinus lherminieri), black-capped petrel (Pterodroma hasitata), greater shearwater, and band-rumped 
storm-petrel (Oceanodroma castro) (USFWS 2008a). With the exception of the greater shearwater, no BCC 
seabirds are expected to commonly occur on the New York Bight. Greater shearwater are distributed 
throughout the western Atlantic (O’Connell et al. 2009).  

Northern Gannet and Cormorants (Order Pelicaniformes) 
The Order Pelecaniformes is a diverse group of large seabirds, including pelicans, gannets, and cormorants 
(American Ornithologists' Union 1998) that occur within the ROI. Great cormorant (Phalacrocorax carbo) 
is a BCC (USFWS 2008a). Great cormorants and double-crested cormorant (Phalacrocorax auritus) 
predate on small fish in coastal and shallow waters (Fay et al. 2006; NMFS and USFWS 2005). Double-
crested cormorants are likely to be present in coastal and shoal waters year-round; great coromorants may 
occur in shallow waters during the winter.  

Northern gannet (Morus bassanus) migrate from breeding areas in Atlantic Canada to lower latitudes of the 
New York Bight in late summer and early fall; individuals are known to overwinter as far south as Georgia 
and Florida (Mowbray 2002; O’Connell et al. 2009). Gannets are likely to be present in the ROI during fall, 
winter, and early spring (O’Connell et al. 2009; NJDEP 2010). 

Shorebirds 
Shorebirds may occur in coastal areas of the New York Bight year-round, including during the spring-
summer breeding periods (O’Connell et al. 2011). Red-necked phalarope (Phalaropus lobatus) and red 
phalarope (Phalaropus fulicarius) are the only shorebird species known to regularly occur on the open 
ocean. Other species may migrate over the open ocean, but are not known to land on the water’s surface, 
and therefore spend considerably less time offshore than phalaropes (Tracy et al. 2002). An additional  
32 shorebird species are known to regularly occur in coastal New York and New Jersey, two of which occur 
exclusively inland and are unlikely to occur in the ROI (upland sandpiper [Bartamia longicauda] and 
Wilson’s snipe [Gallniago delicate]) (Houston et al. 2011). The coastal areas of the New York Bight may 
provide stopover habitat for a variety of shorebirds breeding in more northern latitudes. Piping plover 
(Charadrius melodus) may occur in dune, upper beach, and intertidal areas during migration (Elliott-Smith 
and Haig 2004) and are further discussed in Section 3.3. Red knot (Calidris canutus), a threatened species 
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for federal listing, winters on the Mid-Atlantic coast, and may occur in coastal locations (Harrington 2001) 
and is discussed further in Section 3.3. 

Gulls and Allies 
Gulls occur year-round on the coast of New York and New Jersey and on the New York Bight. Due to their 
overall abundance in the region and generalist habits, gulls are likely to be the most ubiquitous seabirds in 
the ROI (Pierotti and Good 1994; Good 1998).  

Jaegers may occur uncommonly on the New York Bight, primarily during fall and winter (O’Connell et al. 
2009). Skuas rarely occur in the region during spring and fall migration (south polar skua [Stercorarius 
maccormicki]) or during the winter (great skua [Sterocrarius skua]) (O’Connell et al. 2009). Jaegers tend 
to occur primarily along the edge of the continental shelf, or along the western edge of the Gulf Stream in 
the New York Bight region (Wiley and Lee 2000).  

Terns (Sternidae) may occur in the ROI during the summer residency period. Tern diversity is particularly 
high in the Mid-Atlantic region, where up to 12 species may occur (Table 3.2-8). Roseate tern (Sterna 
dougallii dougallii) is federally listed as threatened species (O’Connell et al. 2009). 

Table 3.2-8. Tern Species Seasonal Presence in the ROI 

English Name Scientific Name 

Seasonal Presence 

Likelihood 
of Occurrence 
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Black tern Childonia niger  X  X Low 

Caspian tern Sterna caspia  X  X High 

Gull-billed tern Sterna nilotica  X X X Moderate 

Royal tern Sterna maxima  X X X High 

Sandwich tern Sterna sandvicensis  X X X High 

Common tern Sterna hirundo  X X X High 

Forster’s tern Sterna forsteri X X X X High 

Arctic tern Sterna paradisaea  X  X Low 

Roseate tern Sterna dougallii  X  X Low 

Least tern Sterna antillarum  X X X High 

Sooty tern Sterna fuscata  X  X Low 

Bridled tern Sterna anaethetus  X  X Low 
Potential for Occurrence Onsite: Unlikely– no species range overlap with ROI or unsuitable habitat in ROI; Low– species range 
overlaps with proposed Project and marginally suitable habitat in vicinity; Moderate– species range overlaps with proposed Project 
and suitable habitat present, or species known to occur in habitat similar to the proposed Project location; High–highly suitable 
habitat present in the proposed Project location, or known populations exist in the proposed Project vicinity, Present - species 
observed during field survey. 
Source: O’Connell et al. 2009 
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Raptors 
Falcons and osprey are the only raptors known to routinely undertake long, open ocean migratory flights 
(Mellone et al. 2011). Although primarily diurnal migrants, some species may migrate at night (DeCandido 
et al. 2006). Raptor species that rely on thermal updrafts and soaring (e.g., Buteo spp.) for migration 
generally avoid water crossings (Kerlinger 1995). Other species, including accipiters (Accipiter spp.), 
osprey (Pandion haliaetus), and bald eagle (Haliaeetus leucocephalus) may undertake water crossings of 
variable length, but are not frequently encountered on the open ocean (Buehler 2000; Alerstam et al. 2003; 
DeCandido et al. 2006). Peregrine falcon (Falco peregrinus) and merlin (Falco columbarius) are observed 
regularly offshore during migration (NJDEP 2010).  

Overall, it is unlikely that eagles occur regularly in the ROI. Bald eagles may migrate through the region, 
but are not known to regularly occur on the open ocean, and only occur locally on the New Jersey and New 
York coasts (Buehler 2000). Bald eagles are protected under the Bald and Golden Eagle Protection Act 
(BGEPA) (16 U.S.C. 668-668d). 

Neotropical Migrant Songbirds 
The neotropical migrant passerines (songbirds) may fly over offshore waters during migration and may 
occur on the New York Bight, during southward or northward migration. Most neotropical migrant 
passerine species are migrate at night (Kerlinger 1995). Oceans are typically an obstacle for this group; 
therefore, neotropical migrants tend to avoid large water crossings and follow land to the extent possible. 
Migration has a substantial risk to birds, ranging from mass mortality events due to inclement weather 
(Newton 2007) and other mortality events associated with lighting of vessels (Merkel and Johansen 2011) 
and oil and gas platforms (Poot et al. 2008). However, most neotropical migrants, especially warblers and 
thrushes from the family Parulidae and family Turdidae, cross water at some point twice a year to reach 
their wintering and breeding grounds.  

Bat Species 
Ten bat species are believed to have the potential to occur in coastal areas adjacent to the New York Bight 
(Harvey et al. 2011) (Table 3.2-9). No federal ESA-listed species are expected to occur in the ROI, either 
offshore or onshore. Few data sources exist regarding the distribution of bats in coastal New York and New 
Jersey, or in adjacent offshore areas, although bats are known to occur offshore. Passive acoustic monitoring 
for bats is ongoing along the Atlantic Coast and offshore in state waters (Pelletier et al. 2013). Given the 
occurrence of estuaries, freshwater wetlands, and open water, it is expected that most of the more common 
bat species in the area occur or migrate through coastal New York and New Jersey, but are unlikely to occur 
offshore. Some species may occur farther offshore during migration, primarily eastern red bat (Lasiurus 
borealis), hoary bat (Lasiurus cinereus), and silver-haired bat (Lasionycteris noctivagans). Because the 
ROI is located approximately 20 nautical miles from shore, bats are not expected to regularly occur in the 
area.  

Table 3.2-9. Bat Species that May Occur on the Coast near the ROI 

Common Name Scientific Name 

Eastern small-footed myotis Myotis leibii 

Little brown myotis Myotis lucifugus 

Northern long-eared myotis Myotis septentrionalis 

Indiana bat  Myotis sodalis 

Tri-colored bat Perimyotis subflavus 

Big brown bat Eptesicus fuscus 
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Common Name Scientific Name 

Silver-haired bat Lasionycteris noctivagans 

Eastern red bat Lasiurus borealis 

Hoary bat Lasiurus cinereus 

Northern yellow bat Lasiurus intermedius 

 

The northern long-eared myotis (Myotis septentrionalis) is listed as threatened under the ESA, but is a non-
migratory species and is not known to occur offshore. The Indiana bat (Myotis sodalis) is listed as 
endangered under the ESA, but is not known to occur offshore.  

3.2.6 Marine Protected Areas 
MPAs are defined in Executive Order (EO) 13158 as “any area of the marine environment that has been 
reserved by federal, state, territorial, tribal or local laws or regulations to provide lasting protection for part 
or all of the natural and cultural resources therein.” There are no MPAs within the ROI, as shown in 
Figure 3.2-1. The only MPA located in the vicinity of the proposed Port facilities (within a 20-nautical mile 
radius) is the Gateway National Recreation Area (GNRA). 

Other areas such as dump sites, artificial reefs, and seasonal management areas (SMA) are not designated 
MPAs as defined by the EO. A detailed discussion on such ocean uses is found in Section 3.7.1. 

3.2.6.1 Gateway National Recreation Area (GNRA) 
The 26,600 acres that make up the GNRA park system was set aside by the U.S. Congress in 1972. The 
goal was to “preserve unique natural, cultural, and recreational resources with relatively convenient access 
by a high percentage of the nation's population.” A diversity of plants and animals can be found within the 
various ecosystems of the park. Marine environments, such as sandy beaches and salt marshes, provide 
habitat for a variety of organisms, including seagrasses, fish, and crustaceans. Upland forests and freshwater 
ponds support additional diversity, such as shrubs, small mammals, and birds. In fact, over 300 species of 
birds use the GNRA during spring and fall migrations to rest and forage. Because of its high usage and 
geographic location, it is considered an important stopover along the Atlantic Flyway (NPS 2012). 
Additionally, its beaches provide nesting habitat for the protected piping plover. The GNRA is managed by 
the National Park Service and is comprised of three separate units: 

• The Jamaica Bay Unit, located in Brooklyn and Queens, stretching from Plumb Beach to Kennedy 
International Airport (24.1 nautical miles from the proposed Port facilities). 

• The Staten Island Unit, located on the southeastern shore of Staten Island (31.1 nautical miles 
from the proposed Port facilities). 

• The Sandy Hook Unit, located on the Peninsula of Sandy Hook, near Highlands, New Jersey 
(24.6 nautical miles from the proposed Port facilities). 
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3.3 Threatened and Endangered Marine Mammals, Sea Turtles, Fish, and Birds 
The federal government established the ESA in 1973 (16 U.S.C. 1531–1534) in order to protect species 
vulnerable to extinction, as well as their environments. Marine organisms are under the jurisdiction of 
NOAA Fisheries, while terrestrial and freshwater organisms are overseen by the USFWS, though some 
species require special consideration and may be managed by both agencies. The ESA defines "endangered" 
as a species in danger of extinction in all or a significant portion of its range. "Threatened" is then defined 
as a species that is likely to become endangered in the foreseeable future. If a federal agency undertakes an 
activity that may impact an "endangered" or "threatened" species, they must first consult with the USFWS 
or NOAA Fisheries, or both, according to Section 7 of the ESA.  

Under the ESA, the U.S. Coast Guard (USCG) has the responsibility to determine whether or not the 
proposed Project would adversely affect federally listed threatened or endangered species and their critical 
habitat. If, upon review of existing data or data provided by the Applicant, the USCG determines that either 
a species or habitat or both might be affected by the proposed Project, the USCG must prepare a Biological 
Assessment (BA) to consider the type of effect and extent of impact. In addition to an impact analysis, 
recommendations must be made for ways to eliminate or mitigate potential adverse effects.  

The BA (also see Sections 2.0 and 4.3 of this final EIS) prepared by the USCG would aid in the interagency 
consultation determination of whether the potential impacts from the proposed Project are likely to 
jeopardize any listed species or result in the destruction or adverse modification of designated critical 
habitats. After consultation, the USFWS or NOAA Fisheries would issue a BO expressing their opinion 
about the potential for impacts to occur. If their opinion is that the proposed Project would likely negatively 
impact any listed species or their designated critical habitat, they may decide to issue an incidental take 
statement, which would act as an exception to ESA prohibitions. If the USCG determines that no federally 
listed (or proposed) species or their designated critical habitat would be affected by the proposed Project, 
no further action is necessary. There are no areas of critical habitat that overlap the ROI, so critical habitat 
is not discussed further. 

The USCG is currently engaged in informal consultation with NOAA Fisheries and USFWS regarding the 
potential impacts, monitoring plans, and subsequent mitigation of the proposed action on federally listed 
threatened and endangered species. Any consultation would be completed before the Record of Decision 
(ROD) on the proposed Project and within the time allowed in 33 U.S.C 1501 et seq. for the U.S. 
Environmental Protection Agency (USEPA) to notify the Secretary that the proposed Project would not 
conform with all applicable provisions of the CAA, the Federal Water Pollution Control Act of the MPRSA 
and 33 U.S.C. 1501 et seq. All consultation correspondence to date is located in Appendix B of this  
final EIS.  

3.3.1 Identified Species and General Characteristics 
All federally listed threatened and endangered species of marine mammals, sea turtles, or birds that have 
potential habitat or known occurrence in the ROI are described in further detail below. These include a total 
of 13 threatened or endangered species (six marine mammals, four sea turtles, one fish, and two birds; see 
Table 3.3-1).  

One marine mammal species not included in this assessment is the West Indian manatee (Trichechus 
manatus latirostris), whose normal distribution is confined to the warmer waters of Florida and other 
southeastern states (USFWS 1999a). Individuals venturing outside this range likely would remain close to 
shore, since they would need to stay in warmer waters close to foraging sites with vegetation and nearby 
freshwater. Since the ROI does not meet this species’ requirements, it would preclude a rare West Indian 
manatee from entering the ROI. Similarly, although the hawksbill sea turtle (Eretmochelys imbricata) is 
among the five species of sea turtles known from the New York Bight, the species is so exceptionally 
uncommon in the ROI (NYSDEC 2012) that it is not included in this assessment.  
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Table 3.3-1.  Species Status and Potential for Occurrence in ROI 

Common Name Scientific Name Occurrence in 
New York Bight 

ESA and MMPA 
Status 

Blue whale Balaenopera musculus Unlikely, prefers deeper waters Endangered 

Fin whale Balaenoptera physalus Abundant, Year-Round Endangered 

Humpback whale Megaptera novaeangilae Common, Seasonal Endangered 

North Atlantic right whale Eubalaena glacialis  Rare, Seasonal Endangered 

Sei whale Balaenoptera borealis Rare, Seasonal Endangered 

Sperm whale Physeter macrocephalus Unlikely, prefers deeper waters Endangered 

Kemp’s ridley turtle Lepidochelys kempii Abundant, Seasonal Endangered 

Loggerhead turtle Caretta Abundant, Seasonal Threatened 

Green turtle Chelonia mydas Common, Seasonal Endangered 

Leatherback turtle Dermochelys coriacea Abundant, Seasonal Endangered 

Atlantic sturgeon Acipencer oxyrinchus Common, Seasonal, primarily in 
depths less than 66 feet 

Endangered 

Roseate tern Sterna dougallii Patchy along coast, Seasonal Endangered 

Piping Plover Charadrius melodus Rare along coast, Seasonal Threatened 

Red knot Calidris canutus Coastal locations, Seasonal Threatened 

Northern long-eared bat Myotis septentrionalis Rare along coastal locations, 
Seasonal 

Threatened 

 
A population of the federally endangered shortnose sturgeon (Acipenser brevirostrum) occurs in the Hudson 
River and has been documented from the Troy Dam to the waters near Staten Island in the New York 
Harbor (NMFS 2012a). Since only transient individuals are present on rare occurrences within the ROI, 
shortnose sturgeon are not further discussed in this assessment. 

In addition, ESA-listed marine vegetation and invertebrates are excluded from this assessment because they 
do not occur in the ROI. Finally, candidate species (i.e., candidates for ESA listing) are not addressed in 
this document. Candidate status does not provide species protection under the listing process, and 
consultation (formal or informal) is not required for candidate species under the ESA Section 7 
requirements.  

Blue Whale (Balaenopera musculus) 
Blue whales are listed as endangered under the ESA. A recovery plan is in place for the blue whale in U.S. 
waters. Between 1904 and 1973, extensive whaling decimated the population to one percent (approximately 
360 individuals) of its pre-exploitation population size. Blue whale abundance has slowly been rising over 
the past few decades, and the blue whale is currently thought to number approximately 8,000 to 9,000 
individuals globally (Jefferson et al. 2008; McDonald et al. 2009); however, blue whale populations in the 
western North Atlantic may number only in the low hundreds (Waring et al. 2009). Blue whales are found 
alone or in pairs, though larger aggregations of 10 or more animals are known to occur in feeding grounds 
(Jefferson et al. 2008; Schoenherr 1991). 

Because blue whales feed on zooplankton and krill so heavily, they follow the temporal migration of their 
krill prey, spending much of their time along these fronts (Doniol-Valcroze et al. 2007). Through lunge 
feeding, blue whales consume approximately 6 tons (5,500 kilograms) of krill per day. They sometimes 
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feed at depths greater than 328 feet, where their prey maintains dense groupings (Acevedo-Gutiérrez  
et al. 2002).  

Blue whales spend most of their time near the coast, over the continental shelf, though they are sometimes 
found in oceanic waters. Members of the North Atlantic population spend much of their time on continental 
shelf waters from eastern Canada (near the Quebec north shore), to the St. Lawrence Estuary and Strait of 
Belle Isle. Sightings have been reported along the southern coast of Newfoundland during late winter and 
early spring (Reeves et al. 2004). Blue whales are most frequently sighted in the waters off eastern Canada. 
Most recent records come from the Gulf of St. Lawrence (Waring et al. 2009). Open ocean habitat of the 
blue whale includes the Gulf Stream and North Central Atlantic Gyre. Although the exact extent of their 
southern boundary and wintering grounds are not well understood, the blue whale is thought to occasionally 
be found in waters off of the U.S. Atlantic coast (Waring et al. 2009). The best population estimate for the 
western North Atlantic comes from the Bay of Fundy where 440 individuals were identified in 2009 
(Waring et al. 2010).  

Fin Whale (Balaenoptera physalus) 
Also known as the finback whale, the fin whale is widely distributed throughout the Mid- and North Atlantic 
coasts. The fin whale is listed as endangered under the ESA and is considered depleted (below the optimal 
sustainable population level) under the MMPA. Approximately 4,000 individuals comprise the North 
Atlantic stock (Waring et al. 2012). They are found mainly, but not exclusively, in offshore waters. The fin 
whale is found regularly in the New York Bight and has been observed via both visual and acoustic 
detection surveys (Morano 2012). Experts estimate that groups of 20 to 200 are not uncommon (Branch 
and Butterworth 2001; Canese et al. 2006; Coakes et al. 2005). No critical habitat has been designated for 
this species.  

The fin whale’s summer feeding grounds are found principally in New England waters, although they occur 
from New England to the Arctic (Waring et al. 2012; IUCN 2012a). Accordingly, fin whale density near 
the ROI is highest in the summer (NYDOS 2013). Migration from high-latitude feeding grounds generally 
occurs in the fall months from the Labrador/Newfoundland region, south past Bermuda, and into the West 
Indies (NMFS 2006a). During this migration, fin whales can be spotted along the New York Bight, traveling 
along the 656-foot depth contour. The overwinter locations used by the majority of fin whales is mostly 
unknown, but wintering grounds have been documented in the subtropics and West Indies. As early as mid-
winter and through early spring, fin whales are found within a mile of the shoreline along the eastern 
portions of Long Island and the New York Bight Apex (at the mouth of New York/New Jersey Harbor) 
(Morano et al. 2012), apparently feeding on schooling fish. Fin whales feed on small invertebrates (e.g., 
copepods), as well as squid and schooling fish, such as capelin, herring, and mackerel (Goldbogen et al. 
2006; Jefferson et al. 2008). The best population estimate for the western North Atlantic stock is 3,522 
individuals (Waring et al. 2014) 

Humpback Whale (Megaptera novaeangilae) 
Humpback whales are listed as endangered under the ESA and depleted under the MMPA. There are an 
estimated 12,000 humpback whales in the entire North Atlantic population (Waring et al. 2012). Critical 
habitat has not been designated for the species.  

Humpback whales feed on a variety of invertebrates and small schooling fish. The most common 
invertebrate prey is krill; the most common fish prey are herring, mackerel, sand lance, sardines, anchovies, 
and capelin (Clapham and Mead 1999). The diet of the humpback whale in the New York Bight area 
consists of small schooling fish, such as herring, sand lance, and mackerel (USFWS 1997). Feeding occurs 
wherever prey is abundant, both at the surface and in deeper waters. 

Humpback whales migrate over long distances, as a large percentage of the North Atlantic humpback 
whales are known to overwinter in the West Indies and the Caribbean (Calambokidis 2009). Most 
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humpback whales migrate from high-latitude summer feeding grounds to these low-latitude winter breeding 
grounds, one of the longest migrations known for any mammal. Some individuals do not migrate, however, 
and significant numbers of the species can be found remaining in mid- and high-latitude regions (Clapham 
et al. 1993). This results in occasional sightings of whales during winter months in New England waters. 
Their summer feeding grounds are principally between the Gulf of Maine and Iceland. In general, during 
the summer months, humpback whales in the western North Atlantic migrate and/or feed over the 
continental shelf and along the coasts of Iceland, southwestern Greenland, the Newfoundland and Labrador 
coasts, the Gulf of St. Lawrence, and the Gulf of Maine (Waring et al. 2012; IUCN 2012b). During the 
winter migration, humpback whales generally migrate to wintering and feeding grounds in open offshore 
pelagic waters, but they occasionally may be sighted in coastal waters along the U.S. coast. Most humpback 
whales return to traditional winter locations at the lower latitudes, usually between 10° N and 35° N around 
the Greater and Lesser Antilles. Breeding and birthing most often occurs in the wintering grounds in the 
West Indies (IUCN 2012b).  

Humpback whales are found in the New York Bight in both summer and winter. Although they are found 
regularly via visual and acoustic detection surveys, experts estimate that fewer than 50 to 100 animals are 
in the New York Bight at any one time (USFWS 1997). The best population estimate for the western North 
Atlantic stock is 7,698 individuals (Waring et al. 2014). Because humpback whales prefer deeper waters of 
the continental shelf, they are less likely to be found near the ROI and instead prefer the deeper areas of the 
New York Bight; however, recent annual abundance data has indicated moderately low abundance of this 
species in the vicinity of the ROI, particularly during the fall months (NYSDEC 2013b; NYDOS 2013). 

North Atlantic Right Whale (Eubalaena glacialis) 
The North Atlantic right whale is the most endangered large whale species with an estimated 455 
individuals in the western North Atlantic (Waring et al. 2014). The North Atlantic right whale is listed as 
endangered under the ESA and is depleted under the MMPA. Critical habitat was designated for this species 
in 1994 (NMFS 1994) and is currently under review for possible revision. The three areas designated as 
critical habitat are coastal Florida and Georgia, Great South Channel (east of Cape Cod), and Massachusetts 
Bay and Cape Cod Bay (NMFS 1994). No critical habitat coincides with or adjoins the ROI. 

The North Atlantic right whale’s primary range is from wintering (breeding) grounds in the southeastern 
United States (Florida and Georgia) to summer feeding grounds, principally from New England to the 
Scotian Shelf in Canada (Waring et al. 2012). Right whales are thought to breed and birth mostly during 
the winter at lower latitudes (Wynne and Schwartz 1999). The North Atlantic right whale preys primarily 
on the copepod Calanus finmarchicus (a type of zooplankton) and on other copepods and small 
invertebrates, such as krill and larval barnacles (Jefferson et al. 2008). North Atlantic right whales are skim 
feeders and are known to feed below or at the surface (Kenney et al. 2001) or within a few meters of the 
seafloor on near-bottom aggregations of copepods (Baumgartner et al. 2003). Occasionally, several North 
Atlantic right whales have been observed feeding in association with large blooms of calanoid copepods 
(USFWS 1997).  

Based on data from the Okeanos Foundation, the New York Bight waters function mainly as a migration 
pathway for this species, with sightings of cow-calf pairs and solitary individuals occasionally feeding along 
their journey to summering grounds in Cape Cod Bay (USFWS 1997). During their southward migration, 
North Atlantic right whales seem to move further offshore after they pass Cape Cod, reappearing 
somewhere off the Georgia and Florida coasts as they complete their annual migration cycle (USFWS 
1997). Results of some studies suggest that this region of the southeast United States may not only be a 
migratory route but also a residency area for some individuals (Glass et al. 2005). North Atlantic right 
whales have also been detected acoustically within 8.6 nautical miles of the New York Harbor (Dell’Amore 
2011). Recent studies also indicate that North Atlantic right whales may be present year-round in waters 
off the New Jersey coast, including feeding mother-calf pairs (Whitt et al. 2013). 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

3.0 – Affected Environment 3-44 

Many factors are contributing to the decline of the North Atlantic right whale (Moore et al. 2009). The 
major threats to right whales are entanglement in fishing gear and vessel strikes. Although it is illegal for 
fishing operations to target North Atlantic right whales, they have been documented as bycatch (caught 
unintentionally) in both northeast and southeast U.S. Atlantic fisheries (Zollett 2009). Entanglement in a 
variety of types and parts of fixed fishing gear causes a significant number of injuries and deaths of North 
Atlantic right whales (Johnson et al. 2005). Vessel strikes pose a particularly serious threat to the North 
Atlantic right whale (Silber et al. 2012), because these individuals spend most of their time at the water 
surface, and data shows most vessel strikes are fatal to right whales (Jensen and Silber 2003). Unlike many 
large whale species, North Atlantic right whales remain close to the coast, increasing the risk of interaction 
with shipping (Kraus et al. 2005; Firestone et al. 2008). In addition to these anthropogenic threats, 
competition with other whales for food also may be contributing to their decline (Patrician and Kenney 
2010). Other threats to the species include habitat degradation, contaminants, climate change, 
anthropogenic noise, disturbance from whale watching vessels, and predators (NOAA/NMFS 2012b). 
Exposure to the poisonous substance, domoic acid, found in oceanic waters may also contribute to the 
decline of the North Atlantic right whale population (Leandro et al. 2010). 

The proposed Mainline route would cross into the Mid-Atlantic SMA for the North Atlantic right whale 
(NOAA 2013) (Figure 3.2-1). This SMA is effective from November 1 through April 30 of each year. 
Federal Register rules were initially proposed to reduce ship strikes (NOAA 2006); these were finalized 
under the “Final Rule to Implement Speed Restrictions to Reduce the Threat of Ship Collisions with North 
Atlantic Right Whales” (NOAA 2008) and extended in November 2013 (NOAA 2013). Under this final 
rule, NOAA Fisheries established regulations to implement speed restrictions applying to all vessels 65 feet 
or longer in certain locations and at certain times of the year along the east coast of the Atlantic seaboard. 
Vessels in this category must travel at 10 knots or less in designated SMAs in order to reduce the threat of 
ship collisions to certain whale species. The regulations provide for a mechanism to reduce the likelihood 
of deaths and serious injuries to the North Atlantic right whale, a species prone to ship strikes. The 
surrounding waters are considered to be part of the North Atlantic right whale migratory route and calving 
ground habitat in the Mid-Atlantic SMA and do have mandatory speed reduction requirements.  

North Atlantic right whales are infrequently sighted in waters immediately adjacent to the ROI (USFWS 
1997), and are not expected to occur in the ROI on a regular basis. Recent seasonal abundance data indicates 
that the presence of North Atlantic right whales is low within the Atlantic Ocean waters offshore New York 
(NYSDEC 2013c). The highest observed densities near New York occur during summer and fall but are 
east of the ROI (NYDOS 2013). In addition, waters are too shallow and the ROI is not favorable habitat for 
this species, given the amount of existing shipping traffic. 

Sei Whale (Balaenoptera borealis) 
The sei whale is listed as endangered under the ESA. There are two suggested stocks for the sei whale in 
the North Atlantic: a Nova Scotia stock and a Labrador Sea stock (Waring et al. 2009). While sei whales 
currently appear to be recovering in the Northern Hemisphere as a result of legal protections, there are few 
reliable estimates of sei whale abundance, and they do not appear to be abundant in any part of their range. 
Current global abundance is considered to be a minimum of 80,000 individuals (Horwood 2008; Jefferson 
et al. 2008). The best estimate of the Nova Scotia stock is 357 individuals (Waring et al. 2014). 

Group sizes are generally low but are believed to vary by location (Horwood 2008). In temperate waters, 
animals are often solitary. Within feeding habitat, they can be solitary or they can form large aggregations 
of up to 100 individuals (Horwood 2008). Feeding occurs primarily on small prey such as copepods, krill, 
cephalopods, sardines, and anchovies; no major predators have been documented (Jefferson et al. 2008). 

Sei whales have a worldwide distribution and are found primarily in cold temperate to subpolar latitudes. 
They are typically found in the deep waters of the open ocean and are rarely observed within the New York 
Bight or in coastal waters (Horwood 2008; Jefferson et al. 2008). Recent satellite tagging data indicate sei 
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whales feed and migrate east-to-west across large sections of the North Atlantic (Olsen et al. 2009). They 
also appear to prefer regions such as the continental shelf break, canyons, or basins situated between banks 
and ledges (Best and Lockyer 2002; Kenney and Winn 1987). These areas attract high concentrations of 
zooplankton, particularly copepods. Within feeding grounds, distribution is largely associated with oceanic 
weather patterns (Horwood 1987; Moore et al. 2002). Characteristics of preferred breeding grounds are 
unknown, since these have generally not been identified. Sei whales spend the summer months feeding in 
high subpolar latitudes and return to lower latitudes to calve in winter.  

Sperm Whale (Physeter macrocephalus) 
Currently, there is no reliable estimate for the total number of sperm whales worldwide. The best estimate 
is that there are between 200,000 and 1,500,000 sperm whales, based on extrapolations from only a few 
areas that have useful estimates (NMFS 2006b). Estimates show about 1,665 in the northern Gulf of 
Mexico; 14,000 in the North Atlantic; 80,000 in the North Pacific; and 9,500 in the Antarctic (NMFS 2006b; 
Waring et al. 2009). For the western North Atlantic, the minimum population size has been estimated at 
1,815 individuals (Waring et al. 2014). 

Sperm whales are highly social, with a basic social unit consisting of 20 to 40 adult females, calves, and 
some juveniles (Rice 1989; Whitehead 2008). During their prime breeding period and old age, male sperm 
whales are essentially solitary. Males rejoin or find nursery groups during prime breeding season. While 
foraging, the whales typically gather in small clusters. Between diving bouts, sperm whales are known to 
raft together at the surface. Adult males often forage alone. Groups of females may spread out over distances 
greater than 0.5 nautical mile when foraging. When socializing, they generally gather into larger surface-
active groups (Jefferson et al. 2008; Whitehead 2003). In the Northern Hemisphere, the peak breeding 
season for sperm whales occurs between March and June, and in the Southern Hemisphere, the peak 
breeding season occurs between October and December (NMFS 2009d). 

This species primarily preys on squid and octopus and are also known to prey on fish, such as lumpsuckers 
and redfish. Although sperm whales are generalists in terms of prey, specialization does appear to occur in 
a few places. The main sperm whale feeding grounds are correlated with increased primary productivity 
caused by upwelling. 

The sperm whale is thought to have a more extensive distribution than any other marine mammal, except 
possibly the killer whale. This species is found in polar to tropical waters in all oceans, from approximately 
70° N to 70° S (Rice 1989; Whitehead 2003). It ranges throughout all deep oceans of the world, essentially 
from equatorial zones to the edges of the polar pack ice. In the Atlantic, sperm whales are found throughout 
the Gulf Stream and North Central Atlantic Gyre.  

Sperm whales show a strong preference for deep waters (Rice 1989; Whitehead 2003). Their distribution 
is typically associated with waters over the continental shelf break and the continental slope and into deeper 
waters (Jefferson et al. 2008; Whitehead et al. 1992). Sperm whale concentrations near drop-offs and areas 
with strong currents and steep topography are correlated with high productivity. These whales do not occur 
in the ROI and are almost exclusively found at the shelf break, regardless of season (NYDOS 2013). Sperm 
whales are somewhat migratory; however, their migrations are not as specific as seen in most of the baleen 
whale species. In the North Atlantic, there appears to be a general shift northward during the summer, but 
there is no clear migration in some temperate areas (Rice 1989; Whitehead 2003).  

Kemp’s Ridley Turtle (Lepidochelys kempii) 
The Kemp’s ridley turtle is classified as endangered under the ESA (NMFS and USFWS 1992b). A strong 
population growth rate in the early 2000s led one study to estimate that the Kemp’s ridley population could 
increase to 10,000 nesting females found in southern tropical waters by 2015 (Heppell et al. 2005). 
Although the USFWS has not identified any critical habitat for this species, the NYSDEC (2012) classified 
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Long Island’s waters as state-defined critical habitat for immature (age two to five years) Kemp’s ridley 
turtles (NYSDEC 2012).  

The distribution of the adult Kemp’s ridley population is concentrated in the Gulf of Mexico, with year-
round occurrence throughout the Gulf and southern Atlantic coasts of Florida and seasonal occurrence along 
the Atlantic coast as far north as Nova Scotia (Lazell 1980; Morreale et al. 1992). The species nests 
primarily in Mexico and Texas, though occasional nestlings have been observed in the southeastern United 
States. Newly emerged hatchlings appear to develop in open ocean waters. The primary habitat of juvenile 
Kemp’s ridleys is submerged aquatic vegetation, where abundant food sources are available. Evidence 
suggests that post-hatchling and small juvenile Kemp’s ridleys utilize floating Sargassum as habitat in the 
North Atlantic Ocean for foraging while they are developing and maturing (NOAA/NMFS 2012a). An 
unknown portion of the population, made up of juveniles, can be found at inshore bays and estuarine 
habitats from Cape Hatteras, North Carolina to Cape Cod Bay, Massachusetts from July to November 
(NMFS 2001).  

Juveniles migrate to developmental habitats along the U.S. Atlantic continental shelf from Florida to New 
England (Morreale and Standora 1998; NMFS and USFWS 2010; Peña 2006) at around two years of age 
when they reach a size of approximately 8 to 12 inches carapace length. Their migration occurs as the Gulf 
Stream warms to approximately 15°C, bringing the juvenile sea turtles to the New York area in late June 
or July (Morreale and Standora 1990). As the water warms, Kemp’s ridley turtles continue to move 
northward up the coast or into Long Island Sound, where they forage throughout the fall (USACE 1994).  

The New York Bight appears to be an occasional juvenile nursery area for the species, particularly in the 
Peconic Estuary, Gardiners Bay, and Block Island Sound (NMFS and USFWS 2007). Often, two- to five-
year-old juveniles may be observed feeding on spider and green crabs in the eastern portion of the Bight in 
the warmer months, from June to October (Morreale and Standora 1990). Since the New York Bight 
supports a large proportion of the total Kemp's ridley population annually in their development cycle, this 
region is considered to be crucial to the existence of this sea turtle species. 

Kemp’s ridleys feed on shallow-water benthic invertebrates, with a preference for decapod crustaceans (i.e., 
crabs) and mollusks (Hildebrand 1982), but they are also known to prey on shrimp, fish, jellyfish, and plant 
material (Frick et al. 1999; Marquez-M. 1994). Habitats that Kemp’s ridley turtles frequently use in 
U.S. waters are warm-temperate to subtropical sounds, bays, estuaries, lagoons, tidal passes, shipping 
channels, and beachfront waters (USFWS 2012). They often inhabit sheltered areas where their preferred 
food, the blue crab, is known to exist (Lutcavage and Musick 1985; Seney and Musick 2005).  

Loggerhead Sea Turtle (Caretta caretta) 
The loggerhead is the most common sea turtle in the New York Bight (Morreale et al. 1992). Loggerhead 
turtles are listed as threatened under the ESA. The Northwest Atlantic Ocean distinct population segment 
(DPS) of loggerhead sea turtles occurs along the continental shelf and in large bays, including New York 
Harbor, from July to November, as far north as Cape Cod Bay (NMFS 2001; Morreale and Standora 1998). 
Loggerheads can be found in a variety of habitats such as coral reefs, rocky bottoms, shellfish beds, and 
boat wrecks, commonly in waters shallower than 164 feet deep (Shoop and Kenney 1992). Adults can be 
found up to 34.5 nautical miles off of the south shore of Long Island. Densities of loggerhead turtles in the 
ROI are highest in the summer, followed by fall (NYDOS 2013). They are unlikely to occur in the ROI in 
winter or spring. 

There are at least five demographically independent loggerhead nesting groups or subpopulations of the 
Northwest Atlantic Ocean DPS. Annual nesting totals of loggerheads on the U.S. Atlantic and Gulf coasts 
range between 47,000 and 90,000 nests, with an average of 70,880 nests from 1989 to 2007 (NMFS and 
USFWS 2009). NOAA Fisheries and USFWS issued a final rule on July 10, 2014 designating critical 
habitat for the Northwest Atlantic Ocean DPS and determined that no marine areas meeting the definition 
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of critical habitat were identified within the North Pacific Ocean loggerhead sea turtle DPS. NOAA 
Fisheries and USFWS also designated specific areas in the terrestrial environmental of the U.S. Atlantic 
and Gulf of Mexico coasts as critical habitat for the Northwest Atlantic Ocean loggerhead sea turtle DPS 
(NOAA Fisheries 2014). However, no critical habitat was designated for the loggerhead turtle in the ROI. 

Loggerhead sea turtles mate in late March to early June, and nest throughout the summer until early 
September. The primary Atlantic mating and nesting sites are along the east coast of Florida between 
St. Augustine and Jupiter, with some sites also in Georgia, the Carolinas, and the Gulf Coast of Florida 
(NRC 1990; NOAA/NMFS 2012a). 

The diet of a loggerhead turtle varies by age class (Godley et al. 1998). Adult loggerheads are generalized 
carnivores that forage primarily on nearshore bottom-dwelling invertebrates (mollusks, crustaceans, 
sponges, and anemones) and sometimes fish (Dodd 1988). During migration through the open sea, they eat 
jellyfish, sea slugs, floating mollusks, floating egg clusters, flying fish, and squid. Primary components of 
the loggerhead’s diet in the Long Island Sound, as well as Raritan Bay, include spider, rock, and horseshoe 
crabs (Burke et al. 1990). 

Green Sea Turtle (Chelonia mydas) 
Green turtles have a worldwide distribution and are typically found in areas with shallow depths and low 
wave energies (Mendonca and Erhart 1982). The green turtle is listed as two populations under the ESA: 
the Florida and Mexico Pacific coast breeding colonies; and sea turtles from all other populations. The 
Florida and Mexico Pacific coast breeding colonies are designated as endangered and all other colonies are 
designated as threatened (NMFS and USFWS 2007a). Critical habitat for green sea turtles includes the 
coastal waters of Culebra Island, Puerto Rico, and its outlying keys (NOAA/NMFS 2012a). The largest 
green sea turtle nesting population in the Atlantic Ocean occurs outside of the United States in Costa Rica, 
where between 17,402 and 37,290 females nest each year (Troëng and Rankin 2005). The greatest 
concentration of nesting within the United States occurs in Monroe County, Florida (Meylan et al. 1995). 

Green turtles have occasionally been seen in nearshore waters from Massachusetts to Virginia, including 
the New York Bight, from July to November (NMFS 2001). Similar to the loggerhead and Kemp’s ridley, 
green turtles move southward in late fall as water temperatures decline in Long Island Sound  
(USACE 1994).  

Green turtles are highly migratory throughout their lives. Juveniles and subadults may travel thousands of 
nautical miles after settling into their nearshore developmental grounds before returning to breeding and 
nesting grounds (Mortimer and Portier 1989). Green turtles utilize three types of habitat: oceanic beaches 
(for nesting), convergence zones in the open ocean, and benthic feeding grounds in coastal areas. Between 
foraging and nesting sites, green sea turtles may migrate hundreds, or even thousands, of nautical miles 
each way due to a strong propensity for natal homing by adult females (NOAA/NMFS 2012a; NMFS 
2012b). Nesting is usually restricted to tropical coastal areas, though nesting does occur on sub-tropical 
beaches of Florida. Adult green turtles mate every two to three years during the nesting season 
(NOAA/NMFS 2012a). Upon hatching on a beach, juveniles enter the water and move offshore. 

During their first several years, juvenile green turtles remain offshore where they feed on pelagic plants and 
animals. After a number of years in the oceanic zone, they move to nearshore foraging grounds, where they 
become almost exclusively herbivorous (NOAA/NMFS 2012a), feeding on sea grasses or algae (Musick 
and Limpus 1997; Burke et al. 1992). However, some green turtles remain in the open ocean for extended 
periods, potentially never settling in coastal waters (NMFS and USFWS 2007b). The green turtle is the 
only species of sea turtle that primarily consumes plants and other types of vegetation (Mortimer 1995). 
Green turtles in the western North Atlantic, including Long Island Sound, feed primarily in areas of 
extensive sea grasses (USACE 1994). However, studies have shown that green turtles are opportunistic 
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feeders that utilize available food sources; they may feed on jellyfish or sponges on rare occasions 
(Hildebrand 1982).  

Leatherback Sea Turtle (Dermochelys coriacea) 
The leatherback sea turtle, the world's largest living sea turtle, is listed as a single population and is 
classified as endangered under the ESA (NMFS and USFWS 1992a). Although the USFWS and NOAA 
Fisheries believe the current listing is valid, preliminary information indicates an analysis and review of the 
species should be conducted to determine the application of the DPS policy to leatherbacks (NMFS and 
USFWS 2007b). Critical habitat includes portions of the U.S. Virgin Islands, St. Croix, and is proposed for 
Puerto Rico.  

Leatherbacks are common in the waters of the northeast United States from May through November. 
Leatherback sea turtles have been sighted on the continental shelf east of New Jersey and off Long Island’s 
south shore and their respective inshore waters, but they are relatively uncommon in and near the ROI 
(NMFS 2002). 

Leatherback sea turtles are known to undertake extensive migrations, mostly within the temperate zone 
(USACE 1994). They occupy large, open bays in the northeast United States from June to November; the 
southern migration to Maryland and Virginia occurs in nearshore waters from August to November (NMFS 
2001). Although considered an oceanic species, frequently descending to depths of 650 to 1,650 feet, 
leatherback sea turtles are sometimes found in waters as shallow as 197 feet (NMFS 1993).  

The primary food sources of leatherback sea turtles are scyphozoan jellyfish and salps (USACE 1994). 
However, organisms such as larval fish and decapod crustaceans may also be ingested by leatherback sea 
turtles (Pritchard et al. 1983). The leatherback is the deepest diving sea turtle with a recorded maximum 
depth of 4,200 feet, though most dives are much shallower (usually less than 820 feet) (Hays et al. 2004; 
Sale et al. 2006). 

The breeding grounds of leatherback turtles are located in the tropical and subtropical latitudes (Poland 
1996). Nesting occurs from February to July on beaches as far north as Georgia but is generally limited to 
the Atlantic coast of Florida (NRC 1990). Since 1989, there has been a substantial increase in the nesting 
population along the east coast of Florida (Turtle Expert Working Group 2007). Little is known about the 
behavior and habits of neonatal and juvenile leatherback turtles.  

Atlantic Sturgeon (Acipenser oxyrinchus oxyrinchus) 
The Atlantic sturgeon is a long-lived, slowly maturing species, and may live up to 60 years. There are five 
DPS units of Atlantic sturgeon listed under the ESA: (1) the Gulf of Maine DPS is listed as threatened; 
(2) the New York Bight DPS; (3) Chesapeake Bay DPS; (4) Carolina DPS; and (5) South Atlantic DPS are 
listed as endangered (NMFS 2012c). No critical habitat has been designated for this species. While the 
proposed Project is located in the New York Bight, a sturgeon present in the ROI could be from any of the 
DPS locations. Within the New York Bight, the Atlantic sturgeon has been reported in the following river 
systems: the Hudson River (New York), the Taunton River (Massachusetts), the Connecticut River 
(Connecticut), and the Delaware River (New Jersey) (NMFS 2007).  

This species has a long, sharply “v”-shaped snout, the presence of bony scutes between the anal fin base 
and the lateral scute row, and the presence of pale intestines. It is black-blue above and pale below, and can 
grow to 4.3 meters (Page and Burr 1991). Atlantic sturgeon are euryhaline, and do not spend a large part of 
their life in estuaries, and migrate between the sea and freshwater. Coastal features or shorelines where 
migratory Atlantic sturgeon commonly aggregate include the Bay of Fundy, Massachusetts Bay, Rhode 
Island, New Jersey, Delaware, Delaware Bay, Chesapeake Bay, and North Carolina. Historically, Atlantic 
sturgeon were present in 38 rivers in the United States from St. Croix, Maine, to the Saint Johns River, 
Florida, 35 of which have been confirmed to have had a historical spawning population. Atlantic sturgeon 
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are currently present in these remaining rivers, and spawning occurs in at least 20 of these rivers (Atlantic 
Sturgeon Status Review Team 2007).  

Atlantic sturgeon would be expected to be a transient, foraging species within the ROI. Subadults and adults 
of this species typically live in coastal waters and estuaries when not spawning, in depths ranging between 
35 and 165 feet in nearshore areas dominated by gravel and sand substrates (NMFS 2010a). Suitable 
substrate and depths for Atlantic sturgeon are present within the ROI. Data from the New York Bottom 
Trawl Survey from Montauk Point to New York Harbor did not capture Atlantic sturgeon in more than 
66 feet of water (sampling was conducted up to a maximum of 115 feet) (Dunton et al. 2010). During this 
survey, most Atlantic sturgeon were captured between 16 and 33 feet offshore of the Rockaway area, 
approximately 7.0 nautical miles from Ambrose Channel during spring and fall.  

Atlantic sturgeon spawning is thought to occur in large rivers where flow rates are between 1.5 feet per 
second (ft/s) to 2.5 ft/s (0.5 m/s to 0.8 m/s) and depths of 36 feet to 89 feet (11 meters to 27.1 meters). 
Atlantic sturgeon require hard bottom substrates for spawning (Collette and Klein-MacPhee 2002). 
Sturgeon eggs adhere to hard bottom substrates (e.g., cobble), and hatch four to six days later. Newly 
hatched larval fish begin migrating downstream to rearing habitats after eight to twelve days; as sturgeon 
develop into the juvenile stage they continue moving downstream into brackish waters, and eventually 
become resident in estuarine waters for months or years. During spawning years, adults migrate upriver in 
spring, beginning in April to May in the New York Bight (Dadswell 2006). After spawning, they migrate 
back into estuarine waters (NMFS 2010a). After one to 12 years of life, juveniles move downriver and 
occupy estuarine waters until they reach a size of 30 to 36 inches and move into nearshore coastal waters 
(NMFS 2010b), where they spend another 5 to 10 years before reaching sexual maturity (Stein et al. 2004). 
Tagging data indicate that immature Atlantic sturgeon disperse widely in nearshore waters throughout the 
Atlantic coast once they emigrate from their natal rivers (Secor et al. 2000). Despite Atlantic sturgeon 
extensive migrations, adults return to their natal streams for spawning. Males return first and remain in the 
natal stream for the entire spawning period, whereas females leave the spawning grounds soon after eggs 
are laid (Atlantic Sturgeon Status Review Team 2007). Spawning intervals are irregular; males are thought 
to spawn every one to five years, and females every two to five years (Smith 1985; Collins et al. 2000; 
Caron et al. 2002; Vladykov and Greeley 1963; Van Eenennaam et al. 1996; Stevenson and Secor 1999). 

The Atlantic sturgeon feeds along the bottom on benthic invertebrates such as polychaetes, oligochaetes, 
amphipods, isopods, mollusks, shrimp, and gastropods (NMFS 2010b; Gilbert 1989). It has also been 
documented to feed on fish (Bain 1997). 

Roseate Tern (Sterna dougallii) 
The North Atlantic population of roseate terns (S. d. dougallii) was listed as endangered under the ESA  
in 1987. Roseate terns are migratory seabirds that breed in both the Caribbean and North Atlantic, and 
winter along the northern and eastern coasts of South America (USFWS 2010). No critical habitat has been 
designated for the North Atlantic population of roseate tern (USFWS 2010). Roseate terns have a moderate 
likelihood of occurrence in the ROI as transients during migration. 

Roseate terns have historically nested in coastal New York and New Jersey. The cause of roseate tern 
population decline in the North Atlantic is, in part, a result of impacts on the species that occurred prior to 
the 20th century and continued into the 1970s, as well as current threats (Gochfeld et al. 1998). Egging 
(harvesting of tern eggs for human consumption) during the late 19th century and early 20th century is 
thought to have significantly affected roseate tern colonies in the Atlantic (Gochfeld et al. 1998). In the mid 
and late 20th century, accumulation of organochlorines, including DDT (dichlorodiphenyltrichloroethane) 
and PCBs, in tern tissues and eggs (especially in New York and Massachusetts birds) is thought to have 
caused substantial declines in nest success (Gochfeld et al. 1998). Current threats to the species include 
habitat loss, nest predation, and increasing gull populations (USFWS 2010). Recent re-colonization of 
historic nesting sites indicate the North Atlantic roseate tern population may be recovering (USFWS 2010). 
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Roseate terns breed on small islands and barrier beaches from coastal New York north to Nova Scotia and 
Quebec (USFWS 1998). Roseate terns are colonial breeders, and nest on islands near or under cover, such 
as vegetation, rocks, driftwood, and even human-made objects. They have also been documented nesting 
on sand dunes found at the end of barrier beaches (USFWS 1998).  

Roseate terns may migrate through the ROI in May, during northward migration. During southward 
migration, roseate terns are presumed to migrate well offshore, potentially passing through the ROI in late 
summer (Gochfeld et al. 1998). The species is rarely observed south of New Jersey (Gochfeld et al. 1998). 
The species’ migration is compressed and may occur in as few as two to three days of autumnal migration 
from northern staging areas to southern staging areas (Nisbet et al. 2011). Roseate terns are expected to 
migrate far out over the OCS and they are known to fly in groups, which should limit the number of discrete 
instances of potential exposure risk to the proposed Project (Nisbet et al. 2011). Existing information on 
tern species’ flight heights during migration indicate that migration may occur tens of meters above the 
water level (Perkins et al. 2004; Nisbet et al. 2011; Burger et al. 2011). Lower migratory flight heights 
during poor visibility or opportunistic foraging bouts are possible (Perkins et al. 2004; Nisbet et al. 2011). 
Terns are known to rest on the water, and may perch on floatsum and buoys.  

Piping Plover (Charadrius melodus) 
The Northern Great Plains population of the piping plover was first listed by USFWS as threatened in 
December 1985. Piping plover breeding habitat consists of open, sparsely vegetated sand, gravel, or shale 
shorelines and sandbars (USFWS 2003c; Elliott-Smith and Haig 2004). During migration, piping plovers 
use beaches, mudflats, and sandflats. Migratory movement of coastal piping plover occurs in small groups 
that move along the coast and may stop at several places in route to winter or breeding grounds. Piping 
plovers arrive on their breeding grounds from New Jersey to Massachusetts in early to mid-March and stay 
until migrating south again in late August (Elliott-Smith and Haig 2004). Nesting occurs from May through 
July, with the majority of nesting taking place in May (Elliott-Smith and Haig 2004). Within New York, 
this species breeds on Long Island's sandy beaches, from Queens to the Hamptons, in the eastern bays and 
in the harbors of northern Suffolk County (NYSDEC 2015). Piping plover have one brood per season with 
the chicks tended to until fledging 21–35 days after hatching. Piping plovers feed primarily on benthic 
invertebrates along sandy beaches and shorelines. Although adults typically forage within 15 feet (5 meters) 
of shorelines, juveniles tend to feed within dryer microclimates in the vicinity of their parents (Elliott-Smith 
and Haig 2004). 

The USFWS cites habitat loss as the primary reason for listing the species. Additional factors leading to 
population declines include shorebird hunting, predation of eggs and chicks, and alterations of water 
regimes, particularly dams (USFWS 2003). Other threats to piping plover include disturbance from human 
activities (including recreation) and environmental contaminants such as oil spills and agricultural run-off 
(Johnson and Adolf 1997). 

Piping plover may migrate through the ROI but tend to migrate close to shore during the spring (mid-
March) and fall migrations (late August). Piping plover are not expected to be encountered out over the 
OCS as the species tends to migrate and forage close to coastal areas. 

Red Knot (Calidris canutus) 
The red knot is a medium sized shorebird that is found in the western hemisphere. The species has several 
identified subspecies that breed in the Holarctic regions of Greenland, northern Canada, Alaska, and parts 
of northern Russia with wintering grounds in southern latitudes of South America, Africa, Europe, Australia 
and New Zealand (Baker et al. 2013). In North America, this species breeds mainly in the middle- to high-
arctic zones, distributed from Greenland to northern Alaska with 3 identified subspecies (C. c. islandica, 
rufa, and roselaari). 
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North American red knots are noted for their extraordinary long-distance migrations of up to 15,000 km 
between circumpolar breeding habitats and marine wintering habitats in southern latitudes of South 
America. The species is a “jump” migrant, undertaking long flights that may span up to 8,000 km without 
stops (Niles et al. 2010a; Baker et al. 2013). Based on color band re-sightings and genetic differences, three 
different wintering populations of C. c. rufa were described in 2011 using the following non-breeding areas: 
1) Tierra del Fuego (Argentina); 2) Northern Brazil; and 3) Florida and the Caribbean (Baker et al. 2013). 
Southbound migration begins in mid-July to early August with the first major staging areas being along 
Hudson and James Bay and along the north shore of the St. Lawrence River (Baker et al. 2013). The next 
leg of the southbound migration is coastal mainland beach and mudflat areas from Maine to New Jersey 
during mid to late August. The biggest “jump” of the southbound migration starts at these coastal staging 
areas and ends in South America. Banding, high body masses, and absence of body and flight feather molt 
at staging areas from the Mingan Archipelago (Gulf of St. Lawrence, Canada) and coastal Massachusetts 
(Harrington et al. 2007; Baker et al. 2013), plus geolocator data, all show that the species is capable flying 
over the Atlantic from North American staging areas to South America. 

Northward migration of red knots includes a distinct and relatively protracted passage beginning in late 
January and early February at staging areas on coastal sections of Argentina, Chile, and Brazil (Baker et 
al. 2013). During the spring migration in the northeast United States, highest numbers occur on New Jersey 
and Delaware shores of Delaware Bay (Harrington et al. 1986; Baker et al. 2013) where the three knot 
populations converge (Atkinson et al. 2007) to take advantage of the profuse food supply from the mass 
spawning of horseshoe crab (Limulus polyphemus) eggs (Sibley 1997; Baker et al. 2013). Knots stay an 
average of 11 to 12 days in these stop-over areas (Baker et al. 2013). Red knot passage in the Delaware Bay 
region occurs from the third week in April to the first week in June (Sibley 1997). Three knots with 
geolocators departed from Delaware Bay heading inland in a north-northwest direction, which is consistent 
with all observed departures of knots from Delaware Bay (Harrington and Flowers 1996; Normandeau 
Associates 2011). 

Red knots are an indicator for the overall health of the migrant shorebirds in Delaware Bay (Clark et 
al. 1993). Population sizes for knots are in decline around the world, especially C. c. rufa, which declined 
from about 82,000 individuals in the 1980s to fewer than 30,000 in 2010 (Baker et al. 2013). C. c. rufa was 
proposed for listing as threatened under the ESA on September 30, 2013 (78 FR 60024). The reasons for 
the proposed listing include the loss of both breeding and nonbreeding habitat; potential for disruption of 
natural predator cycles on the breeding grounds; reduced prey availability throughout the nonbreeding 
range; and increasing frequency and severity of asynchronies (‘‘mismatches’’) in the timing of the birds’ 
annual migratory cycle relative to favorable food and weather conditions (USFWS 2014). Much of the 
reasoning behind the listing deals with the convergence and decline of knots observed in the Delaware Bay 
region during the spring migration from third week in April to the first week in June. Smaller numbers of 
knots also use the Delaware Bay region in the fall mostly from mid to late August. The coastal sandy 
beaches on the New Jersey and Delaware side of the Bay are considered critical habitat for red knots (Niles 
et al. 2010b). Use of Delaware Bay varies each year and is dependent on where there are concentrations of 
horseshoe crabs are spawning (Niles et al. 2010b). When not foraging, radio telemetry data showed that red 
knots in Delaware Bay preferred roosting along shoreline habitat during the day and move to inland habitat 
such as estuaries and open freshwater inlets at night 850 to 2,050 meters from foraging areas along the 
shoreline which indicates the birds stay close to prime foraging areas in Delaware Bay (Zimmerman 2010). 

Red knots may migrate through the ROI in late April to the first week in June, during northward migration 
and mid to late August on the southward migration. The species is more likely to be found along coastal 
areas from Maine to New Jersey during the more expansive southbound migration. Northbound migration 
is mostly concentrated to Delaware Bay south of the ROI however the species is known to occur along 
coastal areas of Massachusetts. Northbound migrants from Delaware Bay appear to head in a north-
northwest direction which would have them moving away from the intended Project area. South bound 
migrant Red knots are expected to migrate far out over the ocean. During foraging and roosting periods, 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

3.0 – Affected Environment 3-52 

red knots remain close to optimal foraging area of sandy beaches and mudflats along costal area away from 
the Project area. 

Northern long-eared bat (Myotis septentrionalis) 
In July 2011, the USFWS was petitioned to list the northern long-eared bat as endangered or threatened, 
and to designate critical habitat under the ESA (USFWS 2013). On October 2, 2013 the USFWS concluded 
that listing for the northern long-eared bat was warranted, and the species is now “proposed for listing as 
endangered.” Eventually, the species was listed as threatened by the USFWS effective on May 4, 2015 
(USFWS 2015). 

Northern long-eared bats have been found from Maine to North Carolina on the Atlantic Coast, westward 
to eastern Oklahoma and north through the Dakotas, reaching into eastern Montana and Wyoming (USFWS 
2013). The species uses caves and mines for winter hibernation, and roosts in trees during the spring, 
summer, and fall. Northern long-eared bat do not undertake long-distance seasonal migrations between 
summer and winter ranges, but do undertake shorter distance movements between summer roosts and winter 
hibernacula. These seasonal movements are generally between 35 to 55 miles, but there are reports of 
movements up to 168 miles (USFWS 2013). Information on habitat use during migration is limited, but 
individuals in transit are likely to use foraging habitats at least part of the time. 

Northern long-eared bats arrive at hibernacula in August or September, begin hibernation in October and 
November, and exit hibernacula in March or April (USFWS 2013). Mating is thought to occur at swarming 
sites near hibernacula from late August to October, fertilization is delayed until the spring, and parturition 
(birth) occurs in late-May and June (USFWS 2013). Juveniles become volant (capable of flight) generally 
in July and August. Northern long-eared bats hibernate in caves, mines, and likely in man-made structures. 
The species prefers hibernacula with large entrances and prefers cooler temperatures and higher humidity 
than little brown bat (USFWS 2013). Individuals may hibernate in cracks and crevices in hibernacula walls, 
and as such, may be overlooked during winter surveys. The species also has been found in less traditional 
hibernacula, including dams and dry wells, and may utilize man-made structures more frequently than 
previously thought (USFWS 2013). 

During the spring, summer, and early fall, northern long-eared bats typically roost in forested habitat that 
may or may not be near their winter hibernacula. Northern long-eared bats generally prefer relatively large 
trees in early stages of decay, which are often found in older forest stands (Barclay and Bringham 1996; 
Crampton and Barclay 1998). Northern long-eared bat summer day roost sites may include a variety of 
shelters such as buildings, behind shutters, under tree bark, and in small tree cavities (Harvey et al. 2011). 
However, the northern long-eared bat is strongly associated with intact interior forest habitat with late 
successional features such as complex vertical structure, tree fall gaps, standing snags, and woody debris 
(USFWS 2013). Although, the northern long-eared bat’s ability to use a wider range of roost sites than 
other Myotis species may be the reason for the species’ larger range (Brack et al. 2010). 

Males and non-reproductive female northern long-eared bat roost alone or in small groups; the species is 
more solitary than other Myotis species and is generally found singularly or in small maternity colonies 
(Harvey et al. 2011; USFWS 2013). Like other North American forest bats, reproductive northern long-
eared bats females will roost colonially during the maternity period (approximately May to July). Maternity 
colonies (averaging 30–60 individuals) are most frequently found in mature forests with a higher abundance 
of standing dead trees (snags), but the species also may roost in partially live or live mature trees. Maternity 
colonies occur more frequently in deciduous or mixed forests than in coniferous forests. Occasionally, 
northern long-eared bat females establish maternity colonies in human-made structures such as barns 
(USFWS 2013). Male northern long-eared bat roost in a greater variety of forested habitats, and may roost 
under exfoliating bark more frequently than do females. Summer home ranges for females are estimated to 
be between 47 and 425 acres (USFWS 2013). 
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Northern long eared bats are not expected to use the ROI due to the preferred habitat of forested areas, small 
home range size of 47 to 425 acres, and the foraging preference for forested areas. The species may pass 
through the ROI during the migratory periods to (August) and from (March) a hibernacula. The species is 
not expected to be encountered far over the OCS.  

3.4 Essential Fish Habitat 
The Mid-Atlantic Fishery Management Council (MAFMC) used two methods for developing the EFH 
designation maps. The first method used the average catch rates per ‘10-minute square,’ while the second 
method focused on percentages of observed range. The percentage of observed range method gathered data 
for all planktonic life history stages (eggs and larvae for most species, and juvenile and adult Atlantic 
herring) during NOAA Fisheries bottom trawl surveys and the Marine Resources Monitoring, Assessment, 
and Prediction (MARMAP) survey program. These data were used to develop the observed range for each 
species, which was based on species presence/absence for each in all ‘10-minute square’ locations 
(NOAA/NMFS/NERO 2013). 

EFH designation for highly migratory species is based on the movements and habitat use of these species. 
Ichthyoplankton surveys were used to delineate spawning and nursery grounds for highly migratory species. 
Feeding grounds vary on seasonal or temporal scales and are typically associated with water column 
features that coincide with upwelling, convergences zones, and other features. 

The overlap of designated EFH for federally managed species and the ROI was determined using a database 
developed by NOAA, based on the presence/absence of species within 10-minute by 10-minute squares 
(NOAA/NMFS/NERO 2013). This same database is used by regional Fishery Management Councils to 
determine EFH in a FMP. EFH has been designated for 38 species in the ROI, including 23 bony fish, 
10 sharks, two skates, one mollusk, and two bivalve shellfish. The life history stages for which EFH has 
been designated are listed in Table 3.4-1 and described in detail in Appendix C. 

Table 3.4-1. Species with Designated EFH within the ROI of the Proposed Project 

Habitat Species 
Lifestage Occurrence in the ROI 

E L/N J A 

Benthic/ 
Demersal 

Atlantic surfclam (Spisula solidissima)   X X 

Little skate (Leucoraja erinacea) NA  X X 

Ocean quahog (Artica islandica)   X X 

Ocean pout (Macrozoarces americanus) X X  X 

Pollock (Pollachius virens)   X  

Winter skate (Leucoraja ocellata) NA  X X 

Water Column & 
Benthic/ 
Demersal 

Atlantic sea herring (Clupea harengus)   X X 

Black sea bass (Centropristis striata)   X X 

Longfin squid (Loligo pealeii)   X X 

Monkfish (Lophius americanus) X X  X 

Red hake (Urophycis chuss) X X X  

Scup (Stenotomus chrysops)   X X 

Spiny dogfish (Squalus acanthias) NA  X  

Summer flounder (Paralichthys dentatus)  X X X 
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Habitat Species 
Lifestage Occurrence in the ROI 

E L/N J A 

Whiting/silver hake (Merluccius bilinearis) X X X  

Windowpane flounder (Scophthalmus aquosus) X X X X 

Winter flounder (Pseudopleuronectes 
americanus) X X X X 

Yellowtail flounder (Limanda ferruginea) X X X X 

Water Column 

Atlantic butterfish (Peprilus triacanthus) X X X X 

Atlantic mackerel (Scomber scombrus) X X X X 

Atlantic salmon (Salmo salar)    X 

Basking shark (Cetophinus maximus) NA   X 

Blue shark (Prionace glauca) NA X X X 

Bluefin tuna (Thunnus thynnus)   X X 

Bluefish (Pomatomus saltatrix)   X X 

Cobia (Rachycentron canadum) X X X X 

Common thresher shark (Alopias vulpinus) NA X X X 

Dusky shark (Carcharhinus obscurus) NA X X  

Haddock (Melanogrammus aeglefinus)  X   

King mackerel (Scomberomorus cavalla) X X X X 

Sandbar shark (Carcharhinus plumbeus) NA X X X 

Sand tiger shark (Carcharias taurus) NA X   

Shortfin mako shark (Isurus oxyrinchus) NA X X X 

Skipjack tuna (Katsuwonus pelamis)    X 

Spanish mackerel (Scomberomorus maculatus) X X X X 

Tiger shark (Galeocerdo cuvieri) NA X X  

White shark (Carcharodon carcharias) NA  X  

Witch flounder (Glyptocephalus cynoglossus) X    
NOTE: Species lifestages for which EFH is designated are indicated by E = Eggs, L/N = Larvae (fish)/ Neonates (sharks),  
J = Juveniles, A = Adults. For simplicity, squid, which are usually categorized as pre-recruits and recruits, were grouped as 
juveniles or adults. If a lifestage does not exist for a species, it is indicated as NA. 

3.5 Geological Resources 
This section describes the geologic resources within the ROI for the proposed Project.  

Geological resources consist of the surface and near-surface materials (i.e., rock and soil) of the Earth and 
the regional or local forces by which they are formed. These resources are typically described in terms of 
bathymetry, regional and local geology, soil resources, topography, mineral (paleontological, if applicable) 
resources, and geologic hazards. Bathymetry involves the geomorphic characteristics of the seafloor 
surface, including elevations, relationship with adjacent land features, and geographic location. Regional 
and local geological resources comprise Earth materials within a specified region and the forces that have 
shaped them, including bedrock or sediment type and structure, unique geologic features, the depositional 
or erosional environment, and age or history. Soil resources are unconsolidated terrestrial materials. As this 
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proposed Project has a relatively small portion of these materials located on land, in previously disturbed 
soils, no soil resources are discussed here. Mineral and paleontological resources include potentially 
accessible geological materials with economic or academic value and significant artifacts. Geological 
hazards comprise the regional or local forces or conditions that could affect a proposed development or use 
(e.g., seismicity, liquefaction, slope stability, competency of bedrock, and subsidence or settlement). The 
geologic setting for the proposed Project, as described in the following sections, is based on available 
literature and on-site investigation.  

The geologic events resulting in the formation of the Atlantic Basin and the continental shelf of eastern 
North America have a direct bearing on site geology, bathymetry, and/or geohazards potentially 
encountered by the proposed Project. Section 3.5.1 discusses the geology within the ROI and bathymetry 
within the ROI. 

3.5.1 Regional Geology 
The Atlantic Basin originated during the tectonically active break-up of the Pangaea Super continent during 
the Jurassic Period (approximately 200 million years ago [MYA]). The initial continental rifting formed a 
system of faults within the continental crust in parallel to the Appalachian Mountain chain and eventually 
developed into rift basins. Three inactive rift basins remain in the New York Bight region and are referred 
to as the Newark Basin, the Connecticut River Basin, and the Baltimore Canyon Trough and are presented 
in Figure 3.5-1. While these rift basins typically are inactive, current regional seismic activity often occurs 
in these old rifts. During subsequent geologic periods, these rift basins were largely filled with non-marine 
clastic and fine grained sediments often referred to as redbeds and lake deposits (Lore et al. 1999). The 
Baltimore Canyon Trough is still filling with terrestrially derived sediment in the region of the continental 
rise offshore of New York and New Jersey (USGS 2009).  

As the rifting of the current Atlantic Basin continued, ocean water inundated the lower areas of the rifts 
developing into shallow seas. These shallow seas were periodically separated from the open ocean water, 
resulting in significant evaporation, allowing salt to concentrate and precipitate in thick layers. These layers 
have been encountered at great depth in the region offshore of the current shelf in the Baltimore Canyon 
Trough (Lore et al. 1999). 

During the mid- to late-Jurassic Period, the nearby continents provided clastic (fragments of pre-existing 
minerals or rock) sediments to the continental shelf, largely transported in various river systems. During 
the Cretaceous (approximately 150 to 65 MYA), as the Atlantic Basin rifting continued, large stable 
carbonate platforms and extensive coral reef systems developed along the shelf edge margins (Stoffer and 
Messina 1996; Lore et al. 1999). Clastic sediments from the weathering of the Appalachian Mountain chain 
continued to dominate on the shelf westward of the coral reefs. During the Late Cretaceous and Early 
Tertiary (approximately 65 MYA), the clastic sediments were being deposited on top of the carbonate 
platform edge and into the deepwater basin region of the Atlantic Ocean (Stoffer and Messina 1996), 
resulting in the development of both carbonate and clastic bedrock lithology. 

During the Wisconsinan Glacial Period, approximately 15,000 to 18,000 years ago, sea level was around 
300 feet lower than today (Plint et al. 1992), as much of the Earth's surface water was used in the formation 
of ice sheets. The coastline during this time was near the edge of today’s continental shelf. At this time, the 
continental shelf was no longer submerged and therefore became an erosional environment, bisected by 
fluvial systems flowing to the ocean. The Hudson Shelf Valley (sometimes called the Hudson Canyon) and 
Block Island Valley are relicts of this erosion and incision representing glacial river systems. 

The glaciers formed during the ice ages generated and moved large amounts of clastic sediments outward 
from the continental interior toward the continental margins. Long Island itself originated as a glacial end 
moraine. Portions of the mass of sediment generated by glaciers were transported by surface processes 
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(wind, rivers, coastal activity) into the ocean basin, resulting in a coarsening upward sequence in the 
stratigraphic column. 

 
Figure 3.5-1. Relic Rift Basins Near the ROI 

(USGS 2003) 

At the end of the glacial period, surface waters were released from the glacial system and sea levels rose, 
moving the focus of sediment deposition landward. River channels previously incised into the shelf now 
filled with sediment, and wave and tidal currents affected shelf sediments, winnowing out fines and 
redistributing sands and gravels in sand waves and ridges. Coarse lag deposits of sediments created during 
marine transgressions are preservable records of sea level change. 

This on-going dynamic geologic process has resulted in a site stratigraphy in which a veneer of Quaternary 
(1.8 MYA to present) sediments directly overlie much older Cretaceous sediments (Schwab et al. 2002). 
From the early Holocene (10,000 years ago) to present, the sea level state has been one of marine 
transgression or rise, resulting in the drowning of the lower reaches of streams and rivers flowing into the 
Atlantic Ocean (Trapp 1992), and an ongoing infilling of the Hudson Shelf Valley and other features incised 
into the shelf with fine-grained silts and clays. This infilling of the previously incised valleys with fine 
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marine sediments has resulted in their description as “mud holes.” Holocene sea level rise also has resulted 
in the formation of a modern transgressive ravinement surface over much of the New York Bight, 
characterized by sands and gravels distributed in sand waves and ridges of variable thickness. 

Bathymetry 
The coastal region of the eastern United States is part of the Atlantic Ocean basin. The Atlantic Ocean has 
a water surface area of approximately 36 million square miles, and holds approximately 80 million cubic 
miles of water (Pinet 1992). 

This region is currently considered a tectonically passive continental margin dominated by sedimentary 
processes, which can be characterized by four main physiographic features identified as the continental 
shelf, continental slope, continental rise, and the abyssal plain.  

The Atlantic continental shelf is submerged and gently ocean-sloping (as much as one degree). It was 
formed from terrestrial derived sediments and has been reworked by wave and tidal currents into ripple and 
wave-like bed forms. The shelf is approximately 61 nautical miles wide in the vicinity of the proposed 
Project (Stoffer and Messina 1996). 

The continental shelf in the ROI is referred to as the New York Bight, where the shoreline curves or recedes 
westward at the New Jersey and New York state lines, and consists of a wide, shallow bay open to the 
Atlantic Ocean. Water depth in the New York Bight area typically ranges from 50 to 120 feet, with a 
maximum depth of 180 feet at the Hudson Canyon crossing. 

The seaward edge of the continental shelf generally is defined as the line where there is a distinct break in 
the slope between one to more than 20 degrees with an average of about 4 degrees (Blatt et al. 1980). In the 
vicinity of the ROI, the break in slope is identified as being located approximately 300 feet beneath sea 
level (Maher 1971) east of the ROI. 

The continental rise is a wedge of sediment that has accumulated at the base of the continental slope and 
inclines gently, normally less than half a degree, to the abyssal plains (Blatt et al. 1980). The abyssal plains 
are very flat regions of the ocean floor typically found at the base of the continental rise. Seismic profiling 
has shown that abyssal plains are formed of horizontal layers of very fine-grained sediment, primarily of 
terrestrial origin (Plummer et al. 2003). 

3.5.2 Local Geology and Sediment Characteristics 
The proposed Project would be positioned in the nearshore portion of the New York Bight. Much of this 
area was surveyed by the USGS from 1995 to 1998 using high resolution side-scan sonar and seismic 
reflection techniques along with sediment sampling (Schwab et al. 2000). Subsequent geophysical surveys 
and vibracore sampling by Ocean Surveys, Inc. (OSI) indicate unconsolidated, loose marine deposits 
(primarily sand and gravel) cover the seafloor in the ROI. In many places, the finer fractions of the 
Pleistocene glacio-fluvial sediments (silt and sand) have been winnowed away, leaving coarse lag deposits 
comprised mainly of gravel and cobbles, with some boulder-sized material. 

The shallow subsurface is dominated by glacially derived materials that produce complex geology and 
exhibit a high degree of variability over short lateral distances. Seismic profiling suggests primarily sand 
with variable concentrations of gravel in the upper 10 feet. Layers of silt-clay may be present in places and 
interbedded with the sand. Vibracore samples have also revealed the presence of large shells and an 
abundance of shell fragments in the upper 15 feet that may be present locally.  

In general, OSI (2012) classified the subsurface based on past and current seismic and actual surface 
samples: 
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• Recent Marine Sediments (RMS): primarily comprised of Holocene and reworked late 
Pleistocene materials including sand, gravel, silt, clay and shells; base of unit could be marked by 
coarse material up to 20 feet in thickness. 

• Glacial Drift (GD): inclusive of all sediments transported and deposited by glaciers, but in this 
case, refers to potential till (non-sorted, clay to boulders) and outwash (stratified, typically sand 
and gravel) deposits, formed during Pleistocene. 

• Glaciofluvial Deposits (GFD): fluvial sediments derived from glaciers and deposited in drainage 
pathways (meltwater stream channels) during the mid-late Pleistocene, often contain graded beds 
of sediment ranging from silt to gravel. 

• Coastal Plain Deposits (CPD): thick sequence of conformable beds with low southeasterly dip, 
research suggests composition is silt and sand units, possibly semi-lithified; late Cretaceous age. 

In the vicinity of the proposed Port facilities, RMS overlies the thicker Pleistocene GD deposits. In some 
locations, possibly within the broad depression in the central portion of the proposed Port facilities, RMS 
are absent and underlying glacial materials outcrop in areas on the seafloor. RMS deposit thickness reaches 
its maximum of 15 to 20 feet in the northwest corner of the proposed Port facilities. Two Late Pleistocene 
GFD channels have been preserved in the near surface, representing relatively young meltwater pathways 
from the last glaciation as discussed in Section 3.5.1. 

In comparison, a number of older, more extensive GFD exist in the thick Pleistocene sediment sequence 
that underlies the thin RMS surficial layer. These buried channels are wider and much more deeply incised, 
and in some cases cut into the underlying CPD. GFD channel fill consists of graded beds of sand, silt, 
gravel, and to a lesser degree estuarine deposits (clay to organic peat). 

The Pleistocene GD sequence has two distinct seismic units: the upper unit is comprised of horizontally 
bedded sediments and the lower unit exhibits more structural variability as evidenced by the chaotic seismic 
signatures. The upper unit is interpreted as a predominantly depositional sequence formed at greater 
distances offshore from the ice front as part of the outwash plain, whereas the lower unit is believed to 
represent transitional sequences formed near the leading edge of the glacier, possibly deltaic in nature. 
Sand, silt, and clay are estimated to be the dominant sediment types in the upper unit with sand and gravel 
size material more likely in the lower Pleistocene deposit. Overall, the Pleistocene section of the 
stratigraphic column is thicker (60 to 85 feet) in the western half of the proposed Port facilities and thins 
eastward (less than 40 to 50 feet). The exception to this, in the eastern half of the proposed Port facilities, 
is where the buried channels cut deep into the coastal plain deposits. At the base of the Pleistocene strata, 
a coarse material layer is present that marks the unconformity eroded into the underlying coastal plain 
deposits. 

A thick sequence of conformable, nearly horizontal strata underlies the entire ROI, as well as the New York 
Bight, and consists of CPD accumulated during the late Cretaceous. The coastal plain sequence is distinctive 
for its planar bedding that dips down slightly toward the southeast and its irregular upper erosional surface. 
The relationship of these geologic units can be seen in Figure 3.5-2. 

Initiating from the interconnect with the existing Transco Lower New York Bay Lateral, the proposed 
Mainline route crosses the RMS, GD and GFD units. STL Buoy 1 and Lateral 1 are located on RMS fine 
sand ridges atop CPD strata. STL Buoy 2 and Lateral 2 are located mostly atop Holocene fine sands of the 
RMS sequence. 

No hard-bottom was identified during geophysical surveys. Additional geotechnical evaluations in the area 
are proposed to be completed during 2015. 
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Figure 3.5-2. Stylized Geologic Cross-Section of the New York Bight 
(OSI 2012) 

3.5.3 Geophysical Investigation 
Multi-sensor geophysical surveys were conducted by OSI in 2012 in the ROI. Numerous offsets, cross 
lines, and optional alignments were covered along the proposed Mainline route and pipeline laterals to 
provide reconnaissance data in areas where potential issues may exist. The investigation was designed to 
provide pertinent data and results to characterize the seafloor and near surface geologic materials 
(approximately 200 feet wide in the construction corridor) for impacts from construction activities, and 
support the design and engineering of the STL Buoy systems. In addition, the investigation was used to 
identify and map natural and man-made features along with archaeological concerns. 

3.5.4 Geologic Hazards 
Potential geologic hazards generally include bathymetry (water depth), ground failure caused by unstable 
soils (slope instability), seismicity (earthquakes), shallow gas, gas hydrates, diapiric structures, volcanism, 
or human activities (mining and blasting). As discussed earlier in Section 3.5.1, the eastern coast of the 
United States is a passive tectonic margin compared to an active tectonic margin like the western coast of 
North America, which is subject to geologic uplift, volcanism and high levels of seismic activity. These 
hazards are summarized in Table 3.5-1 and discussed in detail below.  
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Table 3.5-1.  Natural Subsurface Hazards Summary 

Hazard Definition Identified / 
Description 

Shallow faults, 
faulting attenuation 

A fracture or fracture zone along which there has been 
displacement of the sides relative to one another, parallel to the 
fracture; attenuation is the translation of movement along a fault 
into surrounding mediums. 

Present; subsurface 
expression of the New 
York Bight fault 

Mass movement 
structures (slump, 
slide) 

Often distinguished by a single coherent mass of material 
displaced from its original location, in which the sediment/rock 
mass remains virtually intact and moves outward and downward. 

Not present 

Diapiric structures A type of intrusion in which a more mobile and ductily deformable 
material is forced into brittle overlying strata; typically associated 
with massive mud or salt deposits at depth. 

Not present 

Shallow gas Subsurface concentration of material in gaseous form that has 
accumulated by the process of decomposition of carbon-based 
materials (former living organisms, typically plants). 

Not present 

Buried channels Formerly the deepest portion of a waterway filled in with sediment 
over time and preserved to some extent by sea level rise and 
depositional processes. 

Present; relict 
drainage pathways 
both shallow and deep 

Source: OSI 2012 

Bathymetry 
The proposed Mainline route would avoid sand wave areas, but would cross an area of minor scour 
depressions in the vicinity of the interconnection with the Transco Lower New York Bay Lateral. 

The inner portion of the New York Bight consists of multiple channels (217 nautical miles of established 
channels and berthing areas) that have been dredged for ship navigation, many deepened to almost 45 feet 
in the Upper New York, Raritan, and Newark Bays (Parkman 1983). In order to account for larger ships 
and long-term economic viability, the main shipping channels are being deepened to 50 feet under the 
direction of the USACE (2009) and is scheduled for completion by 2015 (USACE 2009). The proposed 
Mainline route would not cross any of these maintained channels. 

Slope Instability 
The seafloor within the ROI generally slopes to the southeast at gradients ranging from less than 
0.05 degrees up to 0.47 degrees along the flanks of the shoals along the proposed Mainline route (OSI 2012). 
These slopes are very shallow. No evidence for slumping or mass movement of slopes occurring currently 
or in the recent geologic past were found in the shallow hazard surveys conducted by OSI in 2012. 

Slope stability is dependent on the angle of the slope, and slope materials are largely consolidated. 
Therefore, large-scale failure of the seafloor would not be anticipated, but localized areas consisting of 
unconsolidated material could fail during excavation and construction. Geotechnical studies for the mooring 
system in the vicinity of the proposed facilities (to be performed in late 2014) and use of appropriate 
construction methodologies based on the results of these studies would avoid slope failure.  

Seismicity 
Minor faulting (called the New York Bight Fault System or Zone) is present in the ROI. This fault system 
is associated with ancient rifting within or near the Baltimore Canyon Trough. The fault system consists of 
vertical normal faults and is located offshore, approximately 7.8 nautical miles to the southeast of the city 
of Long Beach, New York, and approximately 16.7 nautical miles to the east offshore from New Jersey. 
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The displacement on these faults of the system is downward and to the west (Hutchinson and Grow 1982, 
1984). 

The proposed Mainline route would cross the New York Bight Fault Zone between milepost (MP) 6.4 and 
MP 10. However, no surface expressions of faulting were observed in the near surface geophysical survey 
recently conducted along the proposed Mainline route. 

The seismicity of the New York Bight area of the United States has been relatively stable over the past 
several hundred years. Earthquakes identified in the northeastern portion of the United States between 1638 
and 1998 indicate few earth-damaging earthquakes in the vicinity of the New York Bight. Two large 
earthquakes with an estimated magnitude of 5.2 on the Richter scale occurred in the New York Bight area 
in 1737 and 1884 (Wheeler et al. 2001). Most local earthquakes occur at a depth of approximately 6 miles.  

The USGS Seismic Risk Map presented as Figure 3.5-3 identifies the ROI as a moderate risk zone (USGS 
2008; FEMA 2010). However, damaging earthquakes in the New York-New Jersey area are rare (NJGS 
2010). The recent 5.8 magnitude earthquake centered near Richmond, Virginia (2011) was only slightly 
felt with light damage in the New York-New Jersey area (USGS 2011).  

Since no active faults were identified during the geophysical survey along the Mainline route and historical 
earthquake activity is minimal, risks to the proposed Project from fault activity would be expected to be 
minimal. 

Shallow Gas 
Shallow gas has been identified in the near-surface sediments along the continental margins of the eastern 
United States (Maine Sea Grant 2002). Gas that is trapped in the shallow sediments usually originates from 
deeper gas reservoirs, but can also come from biogenic activity in the shallow sediments themselves. 
Shallow gas-bearing zones are usually normally pressured. Shallow gas in near-surface sediments can cause 
seafloor instability and slope failure by affecting the shear strength of the sediments due to gas expanding 
within the pore spaces of the sediment. Drilling through these pockets from a fixed installation or jack-up 
is particularly hazardous. These shallow gas pockets are picked up as anomalies during geophysical sub-
bottom profiling surveys. No shallow gas hazards were identified by the geophysical study (OSI 2012). 

Gas Hydrates 
Gas hydrate is an ice-like substance formed when methane or some other gases combine with water at 
appropriate pressure and temperature conditions. Gas hydrates sequester large amounts of low-molecular 
weight gas molecules, such as methane, and are widespread in marine sediments and sediments of 
permafrost areas. The Hydrate Stability Zone, where gas hydrates potentially occur, is located at depths of 
approximately 1,640 feet beneath the oceans (Boatman and Peterson 2000), much deeper than the depths 
in the ROI. 

Gas hydrates that once provided support can dissociate quickly with slight changes in temperature and 
pressure, resulting in the seafloor slumping and sliding (Dillon et al. 1998). The failure of submarine slopes 
has long been linked spatially to the occurrence of hydrate- or gas-charged sediments and temporally to 
climate perturbations that destabilize gas hydrate zones. 

Gas hydrates were not identified during the geophysical investigations and therefore would not be expected 
to occur within the ROI. 
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Figure 3.5-3. Seismic Risk Map 

Diapiric Structures 
Salt diapirs have been identified along the continental margins of the Atlantic Ocean basin. Salt diapirism 
is the upward flow of Jurassic salts due to a density differential with surrounding sediments. While an issue 
further offshore (the nearest identified diaper is 348 nautical miles to the southeast of the proposed Project 
location), they are not encountered in the sediments of the continental shelf province of the New York 
Bight. 

Salt diapirs can act as traps for petroleum, but also can represent potential hazards, including activation of 
faults and fault scarps, slumping, and formation of shallow gas pockets, seeps, and vents. 

Diapirism is not an issue of concern within the area. In addition, no shallow diapiric structures were 
identified by the geophysical study for the proposed Project.  
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Man-made Features/Paleontological Resources 
Paleontological resources are the fossilized remains of prehistoric plants and animals, and the trace fossils 
left as indirect impressions of the form and activity of such organisms. These resources are considered to 
be non-renewable resources. Based on a review of available geologic data, no potentially significant fossils 
or sensitive paleontological resources are present within the vicinity of the proposed Project.  

Shallow man-made features include shipwrecks, existing and relict electric and communication cables, 
unexploded ordnance and other anthropogenic objects. Shallow man-made features are identified in 
Table 3.5-2. 

Table 3.5-2.  Man-Made Features and Regulated Areas of Interest in the ROI 

Route Crossing 
Location Feature Description 

MP 3.1 Old telegraph cable Out-of-service 

MP 4.0-8.7 Outbound traffic lane Ship traffic out of New York Harbor 

MP 4.5 Territorial sea limit 12 nautical miles federal jurisdictional line 

MP 6.1 Old telegraph cable Out-of-service 

MP 9.9 Old telegraph cable Out-of-service 

MP 11.2-13.6 Inbound traffic lane Ship traffic into New York Harbor 

MP 18.9 Old telegraph cable Out-of-service 

MP 19.3 Three nautical mile limit State-federal jurisdictional line 

MP 21.1 Neptune RTS cable system In-service, two HVDC power cables and one fiber optic 
cable bundled 

MP 21.4 Old telegraph cable Out-of-service 

MP 21.7 Transco Lower New York Bay Lateral 
(owned by Williams Co.) 

In-service; planned tie-in point 

3.5.5 Mineral Resources 
Mineral resources are geologic material that are present in significant qualities to have anthropogenic 
economic or academic value. In the case of the Atlantic Basin, this could potentially include sand and gravel 
deposits as well as oil and gas deposits. 

Sand and Gravel 
The Bureau of Ocean Energy Management’s (BOEM; previously known as the Minerals Management 
Service [MMS]) Marine Minerals Program (BOEM 2015) provides policy direction and guidance for the 
development of marine mineral resources on the OCS. Minerals Management Service (MMS 2009) 
identified and evaluated five potential borrow areas in the New York Bight area for beach replenishment. 
The USACE New York District leases three offshore sand borrow areas from BOEM south of Long Island, 
New York. The three borrow sites are located in federal waters. Between MP 16.5 and MP 19.3, the 
Mainline route would run parallel to the western border of one of these federal sand borrow sites at a 
distance of approximately 0.7 nautical mile. 

Oil and Gas 
The North Atlantic Planning Area, consisting of 92 million acres of seafloor, lies offshore of the northeast 
part of the United States extending from Maine to New Jersey on the federal OCS. Eight exploratory wells 
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and two Continental Offshore Strategic Test wells were drilled here but there are no active oil or gas leases 
in this area (MMS 2009). 

Between 1976 and 1983, the MMS (now BOEM) conducted the first of 10 oil and gas lease sales along the 
eastern coast of the United States, resulting in the drilling of 51 offshore wells. Thirty-two wells were 
drilled; the majority of these wells were drilled in the Hudson Canyon area on the New Jersey continental 
shelf. Five of these test wells identified natural gas and/or condensate, but were abandoned as not being 
economical at the time (MMS 2009). The well data indicated that the Cenozoic rocks had poor reservoir 
and source rock characteristics, with low potential for petroleum hydrocarbons (Lore et al. 1999). The 
Mesozoic rocks did have the potential for large accumulations of petroleum hydrocarbons. Most likely these 
hydrocarbons are in the form of natural gas similar to those discovered in Mesozoic rocks offshore from 
Nova Scotia (Edson et al. 2000). 

Beginning soon after in the mid-1980s, a moratorium on drilling off the eastern coast of the United States 
was in place until it expired in 2008. New lease sale plans made after this moratorium were cancelled in 
May 2010 following the Deepwater Horizon oil spill in the Gulf of Mexico. In December 2010, a ban on 
drilling in federal waters off the Atlantic coast was reintroduced through 2017. 

3.5.6 Sediment Quality 
Since the late 1800s, disposal of materials, such as industrial wastes, acid waste, municipal sewage sludge, 
cellar dirt, wood, and dredged material has occurred within the New York Bight area (Butman 2002). 
Hundreds of scattered piles of debris have been documented.  

One of the largest areas of dumping is known as the Mud Dump Site. Between 1976 and 1995, 
approximately 6,000,000 cubic yards of dredged material was dumped in this area annually. It was closed 
as a disposal site in 1997. The site is now designated as a HARS approximately 9 square miles in size.  
A 3.3-foot-thick cap of clean dredged material currently is being placed over this area as part of remediation 
activities (Butman 2002). The hazard associated with disposal materials is that they are uneven and 
uncompacted, making them unstable and prone to slope failure. The proposed Project is approximately 
8.6 nautical miles to the northeast of the HARS. 

Sediment sampling was performed during the geophysical survey in 2012. The analysis of this survey is 
presented below in Table 3.5-3. The results indicated that the seafloor over most the ROI is mantled by 
medium sand. 

Vibracore samples were collected to a depth of 10 feet or to refusal at each of the 13 stations in October of 
2013. These 13 stations were selected to characterize the sediment quality along the Mainline route in state 
waters. 

All measured parameters were found at or below regulatory limits and guidance levels, as specified in 
NYSDEC requirements, for meeting the Class A criteria, based on the chemical parameters analyzed. The 
metals concentrations were relatively low and below corresponding state standards with the exception of 
two arsenic samples reported at 16.1 and 9.48 mg/Kg, respectively. These samples were associated with 
high silt/clay content where arsenic enrichment is common. 

Pesticides, PCB, and PAH compounds were either not detected or detected well below corresponding 
screening values. The dioxin/furan results were consistently at concentrations below NYSDEC’s Class A 
sediment designation (i.e., No Appreciable Contamination/No Toxicity to Aquatic Life). 

The full sediment report is included as Appendix H. 
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Table 3.5-3.  Sediment Grain Size Analyses from Surface Grabs Taken in New York Bight in the ROI 

Sample Approx. Milepost % Gravel % Sand % Fines Description of Predominant 
Sand Grain Size 

Station 1 Approx. SSTI 0.20 98.53 1.270 medium 

Station 2 Approx. SSTI 0.0 98.31 1.670 medium 

Station 3A MP 20.5 0.0 99.15 0.760 medium 

Station 6A MP 17.8 0.0 96.89 3.040 fine to medium 

Station 8 MP 16.9 7.61 92.30 0.110 medium to coarse 

Station 10 MP 14.8 2.90 97.04 0.0 medium to coarse 

Station 12A MP 12.7 0.0 99.77 0.250 medium 

Station 14 MP 9.8 0.0 99.68 0.270 medium 

Station 16 MP 7.5 0.0 99.75 0.320 medium 

Station 18A MP 5.8 0.0 99.96 0.0 medium 

Station 20 MP 3.8 61.10 38.02 0.870 coarse to medium 

Station 25 Near Buoy 2 0.90 83.40 15.700 fine to medium 

Station 26 Near Buoy 2 0.0 99.95 ND medium 

Station 27 Near Buoy 2 0.0 99.85 0.140 medium 

Station 28 Near Buoy 2 0.0 99.50 0.450 medium 

Station 29 Between Buoys 18.70 77.00 4.270 fine to coarse 

Station 30 Between Buoys 0.0 99.81 0.180 medium 

Station 31 Near Buoy 1 1.72 95.72 2.540 medium 

Station 32 Near Buoy 1 0.28 99.56 0.0 medium 

Station 33 Near Buoy 1 0.0 99.76 0.150 medium 
Source: OSI 2012 survey  

3.6 Cultural Resources 
Cultural resources include archaeological sites (prehistoric and historic; terrestrial and marine), historic 
standing structures, objects, districts, traditional cultural properties and other properties that illustrate 
important aspects of prehistory or history or have important long-standing associations with established 
communities or social groups. Significant archaeological and architectural properties are usually defined 
by eligibility criteria for listing on the National Register of Historic Places (NRHP) and in consultation with 
the Office of Parks, Recreation and Historic Preservation (OPRHP), which functions as the State Historic 
Preservation Office (SHPO) in New York. SHPO sometimes requests the New York City Landmarks 
Preservation Commission to comment on cultural resources issues related to New York City. Projects that 
require federal permits or occur on federal lands require consultations by the federal agency, with SHPO, 
and interested Native American tribes under Section 106 of the National Historic Preservation Act (NHPA) 
of 1966 (as amended). As lead federal agency, the USCG would determine if the permitting of the proposed 
Project would adversely affect cultural resources that are listed in or potentially eligible for listing in the 
NRHP.  
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3.6.1 Cultural Resources within the Proposed Project Area 
The area of potential effect (APE) for archaeology includes all marine locations that would undergo 
disturbance due to the proposed Project construction, operation, and decommissioning. The proposed 
Project consists of several components that have the potential to affect NRHP-eligible cultural resources.  

The proposed Project would be located in areas that comprise portions of the Atlantic OCS and the coastal 
zone off New York. Prior to submersion by the rise of the sea level during the early Holocene, the OCS 
was exposed land surface available to Native American hunter-gatherers who may have lived seasonally in 
the area of the APE. As the OCS portions of the APE became submerged due to rising sea levels, Native 
Americans and later Euroamericans may have travelled the waters that are now part of New York Harbor 
during episodes of resource extraction, trade, and long- and short-distance travel. Remnants of various types 
of vessels, vessel fragments, and possibly other associated cultural items could be contained within the APE 
portions of the OCS and the coastal zone. 

Three terrestrial locations: Port of Coeymans, New York; Quonset Point, Rhode Island; and Construction 
& Marine Equipment Co., Inc., Elizabeth, New Jersey, have been tentatively identified as onshore facilities 
locations to be used for this proposed Project. Onshore facilities would include a pipe staging and CWC 
facility; shore-based office and warehouse space for construction and operations; and support vessel staging 
area. The onshore locations would likely be facilities that are extant and that would undergo modification 
not involving new land disturbance. If the Port of Coeymans site would be selected as a staging area, Liberty 
would coordinate with the New York State Historic Preservation Office (NYSHPO) and conduct 
archaeological surveys if needed. The staging area at Quonset Point, Rhode Island, has undergone a 
previous archaeological survey and review by the Rhode Island State Historic Preservation Office 
(RISHPO) and the Federal Energy Regulatory Commission (FERC). Both agencies concluded that use of 
the area would not affect any properties on or eligible for the NRHP (FERC letter, April 30, 2002, 
R. Hoffmann, FERC, to P. Hester, M&N Management Company and S. Tillman, Algonquin Gas 
Transmission Company). In the FERC Final EIS for the Rockaway Delivery Lateral Project and Northeast 
Connector Project (FERC 2014), FERC reported that the New Jersey Historic Preservation Office 
(NJHPO)had found that no historic properties would be affected by the use of the site as a pipe yard, and 
additional surveys were not warranted as no ground-disturbing activities or alteration of existing facilities 
were proposed. 

3.6.2 Cultural Context 
The OCS portion of the APE was a previously exposed landscape that extended during the last glacial 
period for about 64 nautical miles east and 86 nautical miles south of the present New York and New Jersey 
shorelines. During the Pleistocene era, sea level was roughly 328 feet lower than today (Merwin and 
Bernstein 2003), making now-inundated landscapes available for land-based fauna and flora. Bones of 
fossil walrus, mammoth, mastodon, and ground sloth have been recovered from this former landscape 
sporadically during dredging activity (Hayward et al. 2000).  

The oldest sites documenting human activity in proximity of the APE are Paleo-Indian sites (ca. 12,000 – 
8,000 years before present [BP]) (Chesler 1982). Associated diagnostic artifacts include fluted points 
usually made of high-quality stone material. Archaeologists believe that fluted points served as spear points 
used for hunting and that large game such as mastodon may have been the focus of hunting activity. The 
Port Mobil site contained stone artifacts, including fluted points, scrapers, knives, and cores, distributed 
within three loci on a bluff overlooking the Arthur Kill. Two additional Paleo-Indian sites were also 
recorded on Staten Island, one immediately north and one south of Port Mobil (Kraft 1977). These data 
attest to the presence of Paleo-Indian groups in the region and to the potential for additional Paleo-Indian 
sites within the now-submerged OCS former landscape.  
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The archaeological record indicates that as the environment transitioned to more modern conditions, 
bringing gradual changes in climate, flora and fauna, human populations responded with different tool types 
and seasonal cultural adaptations. The Archaic period (ca. 8,000 – 3,000 BP) (Chesler 1982) succeeded the 
Paleo-Indian period, represented by distinctive varieties of stone tools that developed over time. The 
Archaic period is subdivided into Early, Middle, and Late subperiods, each represented by distinctive tool 
types and recognized patterns of site location. Areas that are now submerged were at one time exposed land 
when the sea level was lower. At that time, there were prehistoric hunter-gatherers that used these formerly 
upland landscapes and possibly left remnants of their activities in archaeological sites. These sites are now 
within OCS sediments and, as glaciers melted, sea levels rose and areas that were exposed uplands became 
submerged. While sea levels were rising gradually, portions of the OCS were still available upland 
landscapes during the Archaic period as documented by stone tools, typical of the Early and Late Archaic 
subperiods, discovered in OCS sand that had been dredged about 1.6 nautical miles east of Sandy Hook in 
46 feet of water just west of the Hudson Canyon. 

The Woodland period (ca. 3,000 – 1,000 BP) follows the Archaic period and is represented by further 
technological changes in stone tools and such innovations as pottery and some use of domesticated plants. 
Climatic and archaeological data suggest that few post-Archaic period land-based sites would be found 
submerged in OCS settings. Woodland and later Contact period sites are cultural adaptations to essentially 
modern sea level conditions, which have been extant since about 3,000 to 4,000 ago. 

It is possible that any vessels that may have been used following the Archaic period to modern day could 
potentially be represented in the archaeological record in the submerged APE. The proposed Project would 
be located within the Atlantic Ocean approaches to the Port of New York and New Jersey, one of the busiest 
harbors and transportation centers in the United States. The Port of New York and New Jersey has been 
busy throughout the historic period with ship traffic. Vessel types included canoes, sloops, schooners, 
clipper ships, steamships, transatlantic ocean liners, barges, and tankers. Commercial vessels, small and 
large, and recreational vessels could also be represented. 

3.6.3 Existing Conditions 
Cultural resources assessment of the proposed Project APE within state and federal waters was performed. 
Background research identified previously recorded sites of shipwrecks and other obstructions within and 
in the vicinity of the proposed Project. Geophysical data were collected generally following BOEM 
guidelines for archaeological surveys. A subsequent geotechnical coring program was implemented to 
ground truth and correlate geophysical survey records. Twelve of 43 cores were collected and subjected to 
further testing to assist archaeological analyses of potential paleo-landforms (Schmidt et al. 2012; Ryberg 
et al. 2012). The search for shipwrecks and submerged landforms was accomplished with a remote sensing 
array that included marine magnetometer, side-scan sonar, a sub-bottom profiler, and an echosounder. 
These methods record anomalous magnetic, acoustic, and shallow seismic signatures. The spatial 
distribution and/or patterning of results and the amplitude and duration of magnetic anomalies provide the 
basis for interpreting the collected information. The identification of potentially significant cultural 
resources involves pattern recognition from a suite of attributes.  

Paleo-landforms that have the potential to contain prehistoric-period archaeological sites were evaluated 
through the placement of vibracores in targeted locations. Twelve cores were collected to assist 
archaeological analyses of potential paleo-landforms and to identify natural levee environments based upon 
sedimentological parameters that could have supported past human populations.  

State Waters 
Background research indicated that a total of nine shipwrecks and obstructions have been charted within 
0.9 nautical mile of the proposed Project Mainline route within New York state waters. One wreck, the 
Iberia, was identified as to name while six were identified as to vessel type (unnamed barges clustered 
around the northern edges of the Atlantic Beach Fish Haven, composed of deliberately discarded large-
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scale objects ranging from subway cars and vessels to architectural debris). Other Automated Wreck and 
Obstruction Information System (AWOIS) notations for obstructions include an entry identified as a sunken 
fishing vessel (Schmidt et al. 2012). 

Twelve targets were identified based on geophysical investigations and initially recommended for 
avoidance within the construction corridor.  

Federal Waters 
Remote sensing data identified 13 targets that have the potential to be significant cultural resources. It has 
been recommended that these targets be avoided by the proposed Project or that they be evaluated to 
determine if they are historic vessels and if they meet the criteria to be eligible to the NRHP.  

Geophysical analysis identified three paleochannels with potential to contain formerly upland 
archaeological sites. Upon detailed analysis of cores from these locales, the paleochannels proved not to 
possess characteristics indicative of potentially significant submerged cultural resources. 

3.7 Ocean Uses, Land Uses, Recreation, and Visual Resources 
3.7.1 Ocean Uses 
The proposed Project would be located in New York waters for approximately 2 nautical miles and within 
federal OCS waters for approximately 16.8 nautical miles in the apex of the New York Bight off the coasts 
of New York and New Jersey. The New York Bight is an important economic area that supports commercial 
shipping, the Port of New York and New Jersey, cruise ship and passenger ferry transits, commercial 
fishing, recreational boating and fishing, offshore sand borrow and disposal areas, submerged 
infrastructure, MPAs, and artificial reefs. The existing conditions of each of these uses and resources are 
described in the following sections and illustrated in Figure 3.7-1. 

3.7.1.1 Commercial Shipping  
The New York Bight is an important economic area and navigable waterway that falls under the jurisdiction 
of the USACE. Under Section 10 of the Rivers and Harbors Act of 1899 (33 U.S.C. 403), the USACE 
oversees the creation of any obstruction that may affect the navigable capacity of any waterway in the 
United States, as well as the safety of vessel traffic and emergency spill response.  

The International Maritime Organization (IMO) has three established Traffic Separation Schemes (TSS) in 
the New York Bight to regulate vessel traffic through the busy waterway. Each TSS consists of an inbound 
and outbound shipping lane, a separation zone, and precautionary areas (Figure 3.7-1) to allow commercial 
vessels to safely navigate to the Port of New York and New Jersey. Commercial ship traffic is directed to 
use the TSSs while approaching or departing the New York Harbor to prevent collisions. The three TSSs, 
from north to south, are the Nantucket to Ambrose/Ambrose to Nantucket Traffic Lanes, Hudson Canyon 
to Ambrose Traffic Lane/Ambrose to Hudson Canyon Traffic Lanes, and the Barnegat to 
Ambrose/Ambrose to Barnegat Traffic Lanes. Precautionary areas are located at the offshore and inshore 
limits of each TSS. Smaller commercial and recreational vessels do not necessarily use the TSSs and can 
be found throughout the New York Bight. The proposed Port facilities would be located in the open waters 
between the Ambrose to Nantucket Traffic Lane and the Hudson Canyon to Ambrose Traffic Lane. The 
proposed Mainline would be installed beneath the Nantucket to Ambrose/Ambrose to Nantucket Traffic. 

The Deepwater Port Act require the establishment of a zone of appropriate size around and including any 
deepwater port for the purpose of navigational safety. In such zone, no installations, structures, or uses are 
permitted that would be incompatible with the operation of a deepwater port. 
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The USCG has promulgated regulations that provide requirements for the establishment of, restrictions, 
and location of safety zones, no anchoring areas (NAAs), and areas to be avoided (ATBAs) around 
deepwater ports (33 CFR 150 Subpart J). 

As set forth in the application, the proposed Safety Zone would have a radius of 1,640 feet from the center 
of each STL Buoy, encompassing a combined area of approximately 388 acres or 0.6 square mile 
(Figure 2.1-12).22 All unauthorized vessels would be prohibited from anchoring or transiting the proposed 
Safety Zone at any time. 

In addition to the Safety Zone, NAAs and the ATBA are proposed to be established.23 As set forth in the 
application, the proposed NAAs and the ATBA would be the same size with a radius of 3,281 feet measured 
from the center of each STL Buoy.24 This would be approximately 1,552 acres or 2.4 square miles around 
each buoy (Figure 2.1-12).  

Both the NAAs and the ATBA would appear on publically available nautical charts. No vessels would be 
allowed to anchor in the NAAs to prevent damage to the STL Buoy and mooring system or damage to the 
Port’s equipment from entanglement. The restriction would likely also apply to bottom trawling. The ATBA 
is meant to discourage vessel traffic. It would help ensure that other vessels do not interfere with the 
deepwater port’s operations, including the maneuvering of the LNG carrier and its support vessels. Both 
the NAAs and the ATBA are normally recommendatory.  

LNGRV traffic would be coordinated by Liberty personnel (Figure 2.1-13). 

3.7.1.2 The Port of New York and New Jersey 

The Port of New York and New Jersey is made up of a group of ports in southern New York and northern 
New Jersey, including Port Newark, the Elizabeth-Port Authority Marine Terminal, the Howland Hook 
Marine Terminal, the Brooklyn-Port Authority Marine Terminal, the Red Hook Container Terminal, and 
the Port Jersey Port Authority Marine Terminal. Commercial vessels transit the ROI to access these ports 
using the TSSs. The Port of New York and New Jersey is the largest port on the East Coast and the third 
largest port in the United States. In 2012, the Port of New York and New Jersey handled 5.5 million  
20-foot equivalent units (TEUs) and traded a total dollar value worth over $210 billion (PANYNJ 2013b). 
Further information on the socioeconomics of the Port of New York and New Jersey is provided in 
Section 3.8. 

3.7.1.3 Cruise Ships and Passenger Ferries 
The Port of New York and New Jersey contains three cruise terminals including the Manhattan Cruise 
Terminal in Manhattan, New York; Cape Liberty Cruise Port in Bayonne, New Jersey; and the Brooklyn 
Cruise Terminal in Brooklyn, New York. Nine cruise lines call to these terminals. Nearly 300 cruise trips 
were scheduled for these terminals in 2013. Most of the trips were scheduled for July to September (99 trips) 
followed by October to December (85), April to June (68), and January to March (39). Most of the trips 
would travel south to the Caribbean (NYCruiseInfo 2013).   

                                                 
22 As a matter of practice, if an LNG carrier is present and on the buoy, the USCG would extend the Safety Zone by a distance 
equivalent to the length of the LNG carrier (approximately 984 feet in length) to account for weathervaning (rotation) of the 
vessel around the STL Buoy, a distance of approximately 2,624 feet. 
23 NAAs and ATBAs are established by the International Maritime Organization pursuant to a request from the U.S. Government. 
If approved, each zones’ specific boundary would be set forth via regulation. 
24 Past practice has been that ATBAs have a radius of at least 820 feet longer than that of the NAA for appropriate stand-off 
which would occupy an area of 1,213 acres around each buoy.  
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The New York Harbor has two public ferry terminals (one in Staten Island and one in Manhattan) to service 
the Staten Island Ferry and at least 23 private ferry terminals (13 in New Jersey, four in Manhattan, and six 
in Brooklyn and Queens) owned by Circle Line Downtown, Circle Line Sightseeing Cruises, the Trust for 
Governors Island, Liberty Landing Ferry, New York Waterway, New York Water Taxi, Seaport Liberty 
Cruises, Seastreak, and Statue Cruises. Most of the ferries service locations in and around Manhattan, 
although some service locations in central New Jersey (Atlantic Highlands/Sandy Hook/Belford), 
Connecticut (Bridgeport, New London), and Massachusetts (Martha’s Vineyard) (NYCDOT 2013). The 
ferry routes are within the New York Harbor and along the coastline and would not cross through the ROI. 

3.7.1.4 Commercial Fishing 
Commercial fishing vessels from Maine, Massachusetts, Rhode Island, Connecticut, New York, and New 
Jersey travel to the New York Bight to fish. This section focuses on commercial fishing vessels with 
homeports in New York and New Jersey, because in more recent years, due to the increase in fuel costs and 
decrease in searching for fish, vessel captains were able to maximize catch and profit at locations closer to 
their homeport. In 2011, 354 vessels in New York and 506 vessels in New Jersey had permits on record 
with NOAA Fisheries. A total of 4,731 commercial permits were on record with NOAA Fisheries for the 
Northeast in 2011 (NOAA Fisheries 2013a). 

Commercial fishing of ground fish species, pelagic fish species, and invertebrate fish species is an important 
economic activity within state and federal water off the coasts of New York and New Jersey (see 
Section 3.8.1.1). Six of the top 10 fishing ports in the Mid-Atlantic in 2010 by landed weight and landed 
volume were in New York or New Jersey. The top commercial fishing ports in New York are Montauk and 
Hampton Bay-Shinnicock and the top fishing ports in New Jersey are Cape May-Wildwood, Atlantic City, 
Point Pleasant, and Long Beach-Barnegat (NOEP 2013).  

NOAA Fisheries provides commercial catch and trip data for offshore locations by dividing the offshore 
waters into statistical areas, quadrants, and blocks. Each statistical area spans one degree and is divided into 
four 30-minute quadrants, which is divided into nine 10-minute blocks. The proposed Port facilities would 
be located in Regional Statistic Area 612, Quadrant 2, Blocks 44 and 45, and the proposed Mainline route 
would be located in Regional Statistic Area 612, Quadrant 2, Blocks 23, 33, 34, and 44. Area 612 includes 
the waters of the apex of the New York Bight (see Figure 3.7-2). 
Commercial fishing trips and landings data for the location of the proposed Port facilities is provided in 
Table 3.7-1. Commercial fishing trips and pounds landed vary greatly within Blocks 44 and 45. The number 
of fishing trips ranges from 10 to 84 in Block 44 and from 11 to 797 in Block 45 from 2000 to 2008. The 
pounds landed ranges from 19,435 to 300,000 in Block 44 and from 18,968 to 1,248,572 in Block 45. There 
is no clear pattern to the numbers recorded for each. The number of commercial fishing trips and pounds 
landed in Area 612 are more consistent each year. The number of commercial trips ranges from 14,090 to 
16,272 and pounds landed ranges from 14,910,903 to 35,457,874. 

Due to depth, preferred habitat, and gear types used, the top targeted species varies within each of the blocks 
of Area 612. The top commercial species, by weight, caught in Block 44 in 2008 were loligo squid 
(20,040 pounds) and winter flounder (9,055 pounds). The top commercial species, by weight, caught in 
Block 45 in 2008 were sea scallops and shells (1,109,072 pounds), goosefish (48,575 pounds), and summer 
flounder (20,388 pounds). Block 44 only represents 0.52 percent of the weight of the total catch of Area 
612 for the top 11 targeted species in 2008 (excludes hand line, since that gear is not considered a major 
gear type). Block 45 represents 16.3 percent of the weight of the total catch of Area 612 for the top  
11 targeted species in 2008 (NOAA Fisheries 2011). 
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Table 3.7-1.  Commercial Fishing Trips and Pounds Landed for Blocks 45 and 45 and Area 612 from 2000 
to 2008 

Year 
Commercial Fishing Trips Pounds Landed 

Block 44 Block 45 Area 612 Block 44 Block 45 Area 612 
2000 84 11 15,318 218,407 18,968 20,332,925 
2001 26 23 15,032 36,677 1,248,572 22,664,575 
2002 57 71 15,355 300,000 183,131 29,287,239 
2003 26 68 15,194 47,002 146,721 25,875,599 
2004 10 31 15,488 19,435 93,075 15,552,281 
2005 54 75 14,090 50,036 150,994 14,910,903 
2006 71 287 14,451 153,688 364,650 35,457,874 
2007 58 159 16,272 184,5751 188,131 18,355,177 
2008 63 797 14,107 41,293 1,211,956 28,288,994 
Average 50 169 15,034 116,810 400,690 23,413,952 
Source: NOAA Fisheries 2011 

 

Gear types used by commercial fishermen in the ROI include bottom and mid-water otter trawls, scallop 
dredges, lobster and conch pots, and sink or drift gill nets. Otter trawls are the most commonly used gear 
types in Blocks 44 and 45. Otter trawls and scallop dredges were used in both of the blocks; however, total 
pounds caught were significantly higher in Block 45. Lobster and conch pots, gill nets, and sinks were used 
in Block 45 but were not used in Block 44. Commercial fishing grounds are mostly concentrated around 
the coastline and reefs (Figure 3.7-1). A concentration of marked fishing grounds exists near the Atlantic 
Beach Reef and around the northwestern extent of the Mainline route near its interconnection with the 
existing Transco Lower New York Bay Lateral. For more information, see Section 4.2.4 for fisheries 
resources, Section 4.4 for EFH, and Section 4.8 for economic data related to commercial fishing in the ROI.  

3.7.1.5 Military Use 
The USCG Sandy Hook Station in Highlands, New Jersey and the Earle Naval Weapons Station, 
Earle/Leonardo Pier complex in northern New Jersey on the southern coast of Sandy Hook Bay are located 
west of the proposed Port facilities.  

3.7.1.6 Offshore Sand Borrow and Disposal Areas 
Offshore sand borrow areas are locations that BOEM has authorized the extraction of sand, gravel, or shell 
resources from the OCS outside of state jurisdiction for shore protection, beach or wetlands restoration 
projects, or construction projects. The USACE New York District has three leases for offshore sand borrow 
areas from BOEM. The Mainline route from MP 16.5 to MP 19.3 would be approximately 0.6 nautical mile 
southwest of the closest sand borrow area (Figure 3.7-1). See Section 3.5.5 for more information on the 
sand borrow areas. 

Ocean dumping has occurred in the New York Bight for over a century. Materials that have been dumped 
in the area include dredge materials, construction materials, garbage, municipal sewage sludge, cellar dirt, 
and other similar materials. Federal legislation now prohibits dumping and the disposal sites have been 
closed. The disposal site closest to the proposed Project charted by NOAA is an acid dump site 
approximately 5.0 nautical miles southwest of the Mainline route and 11.6 nautical miles west of the 
proposed Port facilities (Figure 3.7-1). 
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3.7.1.7 Submerged Infrastructure 
As many as six undersea cables would be crossed by the Mainline. One of the cables, the Neptune high 
voltage direct current (HVDC) transmission cable that connects Sayreville, New Jersey to Nassau County, 
New York, is currently in-service (Figure 3.7-1). The Mainline route would cross this cable at MP 21.1. 
The four (one crossed twice) out-of-service NOAA-charted communication cables are believed to be old 
telegraph cables laid in the early 1900s. The Mainline route would cross these cables at MPs 3.1 and 6.0 
(two crossings of the same utility), 9.9, 18.9, and 21.5. 

3.7.1.8 Artificial Reefs 
The NYSDEC develops artificial reefs to increase fisheries habitat, provide shelter and foraging 
opportunities for marine fish and other organisms, and increase productivity in the areas where they are 
placed. Artificial reefs are popular for commercial and recreational fishing and self-contained breathing 
apparatus (scuba) diving. Artificial reefs are made of rock, concrete, rubble, and steel in 11 locations off 
the coast of New York (two reefs in the Long Island Sound, two in Great South Bay, and seven in the 
Atlantic Ocean off the south shore of Long Island) (Figure 3.7-1). 

The Atlantic Beach and the Fishing Line artificial reefs would be located closest to the Mainline route. The 
Atlantic Beach Reef is 0.6 nautical mile west of the Mainline at MP 19 and is 413 acres (2,000 yards by 
1,000 yards) at a depth of 55 to 64 feet. Fishing Line Reef, which is also referred to as McAllister Grounds, 
is 2.0 nautical miles east of the Mainline route at MP 20 and is 115 acres (925 yards by 600 yards) and  
50 to 53 feet deep. The next two closest artificial reefs are Hempstead Reef (5.7 nautical miles east of 
MP 20) and Rockaway Reef (5.6 nautical miles west of MP 18) (NYSDEC 2013a).  

3.7.1.9 Renewable Energy Projects 
The Long Island-New York City Offshore Wind Collaborative, which is made up of the New York Power 
Authority (NYPA), the Long Island Power Authority (LIPA), and Con Edison, has proposed to develop the 
Long Island-New York City Offshore Wind Project in the Atlantic Ocean approximately 13 nautical miles 
off the Rockaway Peninsula. The commercial offshore wind energy facility would be designed for 
350 megawatts (MW) within a 127-square mile lease area and would have the potential to expand to 
700 MW (Figure 3.7-1). The proposed wind energy project is located within this lease area. The proposed 
wind energy project is currently undergoing feasibility assessments and pre-development activities and has 
yet to seek proposals from private development firms to build the proposed wind energy project and to enter 
into power purchase agreements (LI-NYC Offshore Wind 2013). 

3.7.2 Land Uses 
Onshore facilities proposed as part of this proposed Project include: 

• Pipe staging and CWC facility for fabrication and construction of the proposed Port; 
• Shore-based office and warehouse space for construction; 
• Shore-based office and warehouse space for operation; and 
• Support vessel staging area for construction and operation.  

At this time, Liberty has not identified specific locations for these facilities. Liberty has indicated that the 
selected locations would be capable of supporting the construction and operation activities with the 
appropriate size, location, accessibility, infrastructure, and availability. Existing third-party facilities 
selected by Liberty would manufacture the facility components. Potential land use impacts resulting from 
this proposed Project would be avoided by contracting existing manufacturing companies. 
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Sites at Quonset Point in North Kingstown, Rhode Island (Figure 3.7-3); Port of Coeymans in Coeymans, 
New York (Figure 3.7-4); and Construction & Marine Equipment Co., Inc. in Elizabeth, New Jersey 
(Figure 3.7-5) are being considered for the pipe staging and CWC facility. All three sites are located at 
existing industrial facilities. The selected site must have adequate space for the plant, field offices, and 
heavy equipment storage and use, a pier for raw material delivery via barge, and water and electrical supply. 

One or more locations would be selected for the shore-based office and warehouse space during 
construction of the proposed Project for logistics support site for materials and personnel transfers, 
warehousing and storing of proposed Project material, rigging of equipment, and offices for the various 
construction management teams. The sites must have a construction warehouse and waterfront dock space 
that meet Project-specific criteria of water depth, crane capacity, and proximity to the worksite. The shore-
based office and warehouse space for construction would likely be selected from existing facilities with 
similar uses within the New York City, Staten Island, or Long Island areas. No specific locations have been 
identified at this time.  

Shore-based office and warehouse space for operations would be leased at a location with existing facilities 
and similar uses to support operation of the Port. No specific locations have been identified at this time.  

A support vessel would be on call to support proposed Port operations and would be staged at existing 
onshore facilities with existing infrastructure required for the vessel. In addition, the support vessel would 
conduct weekly inspections of the surface components of the Port and would make approximately one trip 
per LNGRV arrival from a base of operation on the Mainland. 

3.7.2.1 Environmental Database Review 
Environmental Data Resources, Inc. (EDR) radius reports were performed on September 23, 2015 to 
identify any federal and state database records associated with the potential sites for the pipe staging and 
CWC facility (EDR 2015a, 2015b, and 2015c). Review of these reports did not identify any significant 
risks or concerns associated with previous activity at these three sites. 

Quonset Point, Rhode Island 
Federal databases listed few environmental records on the Quonset Point property in North Kingston, Rhode 
Island. United States Department of Environmental Management’s Air Emissions Listing (US AIRS) 
information database, an index of facilities releasing air emissions, listed the target property as an emitter 
beginning on January 1, 1990. The target property is also identified as a water treatment plant on the USEPA 
Facility Index System (FINDS) database.  

Although no adjacent properties are listed on the National Priorities List (NPL) database, several are 
identified on the Comprehensive Environmental Response, Compensation, and Liability Information 
System database, a precursor list to the NPL thatwhich contains data on potentially hazardous waste sites.  

• North Kingstown Solvent Disp, located approximately 0.08 mile east-southeast of the target
property, was given a low priority for further assessment in 1990 and is being addressed as part of
an existing NPL site.

• Bldg. 38 Transformer Oil Leaks, located approximately 0.11 mile east-northeast of the target
property, is being addressed as part of an existing NPL site.

• Davisville Naval Construction Battalion Center, the closest site listed on the NPL, is located
approximately 0.78 mile northeast of the target property.

3-75 3.0 – Affected Environment 
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Figure 3.7-3.       Potential Pipe Staging and Concrete Weight Coating Facility Location at Quonset Point
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Figure 3.7-4.       Potential Pipe Staging and Concrete Weight Coating Facility Location at Port of Coeymans
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Figure 3.7-5.       Potential Pipe Staging and Concrete Weight Coating Facility Location at Construction & 
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Marine Equipment Co., Inc.
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Port of Coeymans, New York 
Federal and state of New York databases indicate that the Port of Coeymans property is a Resource 
Conservation and Recovery Act (RCRA) non-generator of hazardous waste in RCRAInfo’s database as of 
October 22, 2014. The target property was previously listed as a large quantity generator of unreported 
hazardous wastes in RCRAInfo’s database. No associated violations were recorded. 

The PCB Activity Database System database, an index of generators, transporters, commercial storers, 
and/or brokers and disposers of PCBs, listed the target property as a transporter of PCBs. In addition, the 
target property was identified on the US AIRS Facility Subsystem, a database containing compliance data 
on air pollution point sources regulated by the USEPA or state and local air regulatory agencies. The 
database indicated that emission compliance monitoring inspections took place multiple times between 
1985 and 2011 and no violations were recorded.   

The target property holds a number of environmental permits. The State Pollutant Discharge Elimination 
System identifies an active permit to discharge wastewater into the Hudson River which expires on 
September 30, 2017. This permit appears to be a renewal from a discharge permit that expired on April 1, 
2009; no violations have been recorded. NYSDEC’s Solid Waste Facility information database, which 
contains an inventory of solid waste disposal facilities or landfills, identifies an active construction and 
demolition permit for concrete associated with the target property expiring March 15, 2019. The permit 
appears to be a renewal of an inactive permit.   

The NYSDEC’s Petroleum Bulk Storage Aboveground Storage Tank (AST) database lists the target 
property as holding permits for ten in-service ASTs containing diesel, hydraulic oil, motor oil, gasoline, 
kerosene, and waste oil. According to the Underground Storage Tank Petroleum Bulk Storage Database 
(UST), a database that lists facilities with petroleum storage capacities in excess of 1,100 gallons and less 
than 400,000 gallons, the target property has a permit which expires on February 15, 2020; however, the 
two on-site USTs have been closed since March 1991 and November 1991. 

Three recorded spills were listed on federal and state of New York databases.   

• The New York Spills (NY Spills) database, a system containing records of chemical and petroleum 
spill incidents, lists a release of between 3,000 and 5,000 gallons of no. 2 fuel oil on July 12, 1984. 
Corrective action was taken and records indicate the spill was closed on May 24, 1991.  

• NY Spills identified a spill of less than one half-gallon of diesel on November 12, 2014. The spill 
was cleaned up with absorbent pads and closed December 4, 2014.   

• A petroleum spill from a leaking storage tank on the target property was identified on the 
NYSDEC’s Leaking Storage Tank Incident Report database, which contains an inventory of 
reported leaking storage tank incidents. The release occurred October 29, 1990 and, following the 
excavation of contaminated soil, an unknown UST was discovered and removed. The cleanup was 
completed and closed on December 18, 2002.  

Situated 144 feet east of the target property, a 40-mile stretch of the Hudson River has been listed on the 
NPL as a Superfund site since 1983. In this identified area an estimated 1.1 million pounds of PCBs were 
discharged into the river. Testing found that some areas of sediment are contaminated with greater than 
50 parts per million of PCBs. Remediation actions to clean up this site are still in the planning stages.  

Construction & Marine Equipment Co., Inc., NJ 
Federal and state of New Jersey databases identified the Construction & Marine Equipment Co., Inc. 
property as a conditionally exempt small quantity generator (CESQG) of chromium and lead hazardous 
wastes in the RCRAInfo database. The target property was listed as a CESQG on April 7, 2015. The target 
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property was previously listed as a large quantity generator of ignitable, corrosive, and reactive waste in 
1980, and was as a non-generator in 2006 and 2007.   

The target property was identified on the Toxic Substances Control Act (TSCA) database, which identifies 
manufactures or importers of chemical substances included on the TSCA Chemical Substance Inventory 
list. New York State databases found the target property to be listed on the New York Facility and Manifest 
Data, a document that lists and tracks hazardous waste from the generator through transporters to a transfer, 
storage, and disposal facility. The target property was listed as a generator of ignitable wastes on September 
17, 1986 and a generator of corrosive wastes on October 11, 1988.  

Under the New Jersey Pollutant Discharge Elimination System Dischargers database, the target property 
previously held a permit for stormwater discharge into the Arthur Kill River which expired on March 31, 
2015. The status of renewal for that permit is unknown, however, no associated violations were identified. 
The target property is also listed under New Jersey Environmental Management System database, which 
identified sites that are under one or more regulatory permitting or enforcement programs by the NJDEP. 
No further detail was provided.  

A number of spills associated with the target property were recorded on federal and state of New Jersey 
databases. Four spills were listed on USCG National Response Center’s Emergency Response Notification 
System (ERNS) information database, a directory which records and stores information on reported releases 
of oil and hazardous substances: 

• On November 17, 1987, a contractor spilled ten gallons of lube oil into the Arthur Kill River. The 
spill was cleaned up, however, a closure date was not reported.   

• On December 20, 2007, 200 gallons of diesel fuel was spilled on the target property, with five 
gallons entering the Arthur Kill River. The spill was cleaned up and closed the same day.   

• A third ERNS listing associated with the target property reported no date or released material.   

• Both the ERNS and the New Jersey Spills (NJ Spills) databases reported a spill of heavy gobs of 
#6 oil on July 16, 1990. Sorbent cleaning material was deployed, however, no closure date was 
recorded.   

NJ Spills also identified a liquid oil sheen spotted on the Arthur Kill River on October 2, 1996; no clean up 
or closure information was reported. The New Jersey Release Hazardous Material Incident Database 
recorded a spill of an unreported substance on January 22, 1999, with no clean up or closure information 
identified. 

Under the New Jersey Industrial Site Recovery Act database, the target property is listed as an industrial 
establishment that involves the generation, manufacture, refining, transportation, treatment, storage, 
handling or disposal of hazardous substances or hazardous wastes. The target property is listed on the 
Known Contaminated Sites Listing in New Jersey as a location with on-site sources of contamination with 
an active status. In addition, the New Jersey Brownfields Database registered the target property as a 
Brownfield Site with remediation in progress. A remediation funding source database, New Jersey Financial 
Assurance, listed the target property as a site that received remediation funding from August 2011 through 
September 2014. 

Two sites listed on the NPL, an index of sites listed for priority cleanup under the Superfund Program, are 
located within close proximity to the target property.   

• Situated 16 feet southeast from the target property, Diamond Alkali Co is a 3.4-acre abandoned 
property where multiple chemical manufacturing companies operated from 1943 to 1968. 
Chemicals produced contained dioxin as an impurity and USEPA and state testing conducting in 
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1983 found extremely high concentrations of dioxin throughout the property. The NJDEP has taken 
control, evacuated, and secured of the property. Geofabric has been placed over exposed soils to 
minimize spread of contamination by surface runoff and the area is guarded 24 hours per day.   

• Situated 243 feet northeast of the target property, Chemical Control was once a hazardous waste 
storage, treatment, and disposal facility. When the state of New Jersey gained control of the 
property in 1979, 65,000 drums of untreated chemical wastes were abandoned on-site. Cleanup is 
on-going and was delayed due to a large fire in 1980. Today this site contains 200 gas cylinders 
and 11 trailers waiting disposal. A USCG report indicated that metallic objects and drums were 
found in the river adjacent to this site. 

3.7.3 Recreation Resources 
3.7.3.1 Recreational Boating and Fishing 
The New York and New Jersey coasts are popular recreational boating and fishing destinations for surf 
fishing and deepwater fishing aboard private boats and party/charter boats. On average, over 5 million 
people in New York and over 6 million people in New Jersey have participated in recreational fishing from 
shore, party or charter boats, or private or rental boats each year from 2003 to 2012 (Table 3.7-2; NOAA 
Fisheries 2013b). The most popular recreational fishing mode is from private or rental boats followed by 
party or charter boats.  

Table 3.7-2.  Participation in Recreational Fishing from Shore, Party or Charter Boat, and Private or Rental 
Boat in New York and New Jersey from 2003 to 2012 

Year Shore Party or Charter 
Boat 

Private or Rental 
Boat Total 

New York 

2003 2,089,522 405,533 3,030,068 5,525,123 

2004 1,754,330 388,507 2,669,695 4,812,532 

2005 2,495,006 526,773 3,107,041 6,128,820 

2006 1,960,509 361,086 3,120,198 5,441,793 

2007 2,522,254 683,576 3,315,311 6,521,141 

2008 2,340,802 387,657 3,199,199 5,927,658 

2009 1,624,649 381,129 2,818,553 4,824,331 

2010 1,674,998 348,145 2,350,952 4,374,095 

2011 1,389,389 458,285 2,320,371 4,168,045 

2012 1,460,113 347,313 1,848,065 3,655,491 

Average a/ 1,983,495 437,855 2,881,265 5,302,615 

New Jersey 

2003 2,711,223 465,975 3,602,089 6,779,287 

2004 2,120,544 432,395 3,895,242 6,448,181 

2005 2,356,888 452,333 3,752,512 6,561,733 

2006 2,682,045 632,637 3,720,950 7,035,632 

2007 2,978,571 605,290 3,614,369 7,198,230 

2008 2,857,490 448,947 3,595,050 6,901,487 

2009 2,234,261 433,977 2,671,080 5,339,318 

2010 2,278,494 319,766 3,264,644 5,862,904 
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Year Shore Party or Charter 
Boat 

Private or Rental 
Boat Total 

2011 2,334,132 383,019 2,446,119 5,163,270 

2012 2,037,218 313,197 2,549,801 4,900,216 

Average a/ 2,505,961 463,815 3,395,784 6,365,560 

a/ 2012 data are preliminary estimates. Only final estimates (2003 through 2011) are included in the average calculation. 

Recreational fishing catch in New York and New Jersey include bluefish, cod, hake, drum, flounder, mullet, 
porgy, puffers, sea bass, triggerfish, wrasse, and other cartilaginous fish (NOAA Fisheries 2013b). The 
majority of total recreational fishing catch in New York and New Jersey has occurred in inland locations 
over the past decade (Table 3.7-3; NOAA Fisheries 2013b). The second greatest catch was from locations 
in state waters less than or equal to 3 nautical miles from shore. This area includes most of the artificial 
man-made reef structures that are part of the NYSDEC Marine Fishing Reefs Program that become fish 
havens and popular recreational and commercial fishing destinations. Project facilities are located in areas 
popular for recreational fishing (NYDOS 2013). However, a relatively small amount of recreational fishing 
in New York and New Jersey occurs in federal waters greater than 3 nautical miles from the coast where 
the proposed Port facilities would be located. 

Table 3.7-3. Recreational Fisheries Total Catch Inland, Less Than or Equal to 3 Nautical Miles, and Greater 
Than 3 Nautical Miles from Shore in New York and New Jersey from 2003 to 2012 

Year Inland 
Less Than or 

Equal to 3 Nautical 
Miles 

Greater Than 
3 Nautical Miles Total 

 New York 

2003 15,201,829 7,296,422 1,214,333 24,643,151 

2004 14,369,074 7,012,698 923,661 22,305,430 

2005 12,329,443 8,578,248 2,650,147 23,557,840 

2006 13,962,342 8,613,045 1,294,340 23,869,727 

2007 14,468,619 7,950,949 1,521,513 23,941,078 

2008 15,155,027 9,408,582 597,478 25,161,088 

2009 14,841,598 5,388,729 910,334 21,140,661 

2010 13,611,880 5,853,176 462,417 19,927,472 

2011 10,978,320 6,497,017 328,596 17,810,640 

2012 12,268,313 5,852,659 180,921 18,301,896 

Average a/ 13,879,792 7,399,874 1,100,313 22,484,121 

 New Jersey 

2003 15,060,371 9,355,995 7,648,018 32,064,383 

2004 9,390,866 13,640,730 8,654,653 31,686,250 

2005 18,517,729 8,015,263 5,778,652 32,311,646 

2006 16,301,741 6,956,422 5,574,306 28,832,471 

2007 13,987,163 9,209,085 5,589,427 28,785,680 

2008 22,516,685 10,907,482 3,755,624 37,179,789 

2009 12,405,122 8,541,572 5,045,681 25,992,380 

2010 12,819,243 10,293,118 5,086,954 28,199,312 
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Year Inland 
Less Than or 

Equal to 3 Nautical 
Miles 

Greater Than 
3 Nautical Miles Total 

2011 13,050,332 7,897,249 1,833,816 22,781,397 

2012 15,680,846 9,411,194 4,175,357 29,267,401 

Average a/ 14,894,361 9,424,102 5,440,792 29,759,256 

a/ 2012 data are preliminary estimates. Only final estimates (2003 through 2011) are included in the average calculation. 

3.7.3.2 Whale Watching and Sea Life Tours 
Whale watching and sea life tours are offered out of New York and New Jersey during the summer months 
when whale species are off of Long Island to feed. Tours are offered through the Coastal Research and 
Education Society of Long Island, Inc. (CRESLI) at Dowling College (Oakdale, New York), Viking Fleet 
(Montauk, New York), and American Princess Cruises (Breezy Point, New York) (CRESLI 2013; Viking 
Fleet 2013; American Princess Cruises 2013). New Jersey whale watching and sea life tours originate out 
of southern New Jersey. American Princess Cruises would be the only whale watching company that has 
the potential to cross through the ROI. The ROI contains areas known to be used for other types of wildlife 
viewing (NYDOS 2013). 

3.7.3.3 Scuba Diving 
Within the New York Bight, scuba diving occurs primarily at shipwrecks and artificial reefs during months 
with warmer weather and water temperatures. Artificial reefs are discussed in Section 4.7.2, and 
shipwrecks, which are the most popular diving attraction, are discussed in Section 4.6. 

3.7.3.4 Shoreline Activities 
Fishing, swimming, camping, picnicking, wildlife watching, among other activities, are popular sources of 
recreation along the Long Island coastline. The proposed Port would be located approximately 16.1 nautical 
miles off of Jones Beach, New York and 27.1 nautical miles from the entrance of New York Harbor. Visual 
resources are described in in Section 3.7.4.  

3.7.4 Visual Resources 
The proposed Mainline route and the STL Buoys would not be visible because the Mainline would be 
installed below the seafloor and the STL Buoys would be lowered to a landing pad on the seafloor 
approximately 103 feet deep and would remain there until retrieved by an LNGRV. The LNGRVs, which 
are expected to deliver LNG to the STL Buoys 45 times each year, would be the only visible component of 
the proposed Project.  

Saratoga Associates prepared a project-specific Visual Impact Assessment (VIA) (Appendix I) that 
objectively evaluates the potential visibility of the proposed Project (Saratoga Associates 2012). The VIA 
evaluates potential visual impacts from locations within 21.7 nautical miles of the proposed Port facilities, 
which is a conservative estimate of the distance at which the LNGRV would no longer be visible due to the 
curvature of the Earth. The onshore locations within 21.7 nautical miles of the proposed Port facilities 
include shoreline areas of Nassau County and western Suffolk County, New York. These locations are 
highly populated with numerous beaches and waterfront recreation areas that are popular for tourism and 
recreation during the summer months. The eastern portion of this shoreline area contains barrier islands that 
are made up of undeveloped park land, including Jones Beach and Robert Moses Beach State Parks. The 
western portion of this shoreline area is developed with single- and multi-story residential buildings, public 
boardwalks, and commercial development in the City of Long Beach, Point Lookout, Lido Beach, and 
Atlantic Beach.  
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Viewer groups from these onshore locations include local residents, vacationers, and day-use recreational 
users who visit for the scenic, recreational, social, and cultural resources of Long Island’s southern shore. 
Views from onshore locations toward the proposed Project include a nearly unbroken stretch of open ocean 
that contains vessels ranging from small non-motorized recreational vessels to large oceangoing vessels, 
which are frequently visible from shore. The existing offshore visual conditions from onshore viewpoints 
are provided as Figures 4A through 4D in Appendix I. 

Offshore viewers include local residents, vacationers, and day-use recreational users, as well as through 
travelers aboard vessels. Views from offshore locations include open ocean with vessels ranging from small 
non-motorized recreational vessels to large oceangoing vessels with stretches of land in the background. 
Offshore views include the Nantucket to Ambrose/Ambrose to Nantucket Traffic Lanes, which are 7.8 to 
12 nautical miles from Long Island and used by large oceangoing and commercial vessels.  

3.8 Socioeconomics 
Socioeconomics include the basic aspects and resources that characterize the human environment. Our 
analysis of offshore activity focuses on commercial fishing, recreational fishing, marine-based tourism and 
recreation, marine commerce and shipping, and OCS resources. Onshore, the analysis focuses on 
populations and demographics, housing, employment and income, and recreation and tourism. 

Socioeconomic impacts would be expected to occur in the New York counties closest to the proposed 
Project, since these counties are expected to be utilized for onshore construction and operations support and 
would be the primary source of the workforce to the extent feasible. The onshore area of the ROI is defined 
as the counties of Richmond (Staten Island), Kings, Queens, Nassau, and Suffolk in New York. These 
counties were selected based on proximity to the proposed Project, because they are likely to be utilized for 
onshore construction and operation support.  

Local, county, and state data was used to identify the baseline socioeconomic conditions of the potentially 
affected area. Data describing characteristics such as race, ethnicity, and poverty levels were used to assess 
onshore demographic and population trends. Economic data, such as unemployment, the distribution of 
employment by industry, and sources of government revenue, were used to establish baseline 
socioeconomic trends in economic growth, income, employment, and the housing market. Identification of 
these trends facilitates an assessment of potential impacts from construction, operations, and 
decommissioning of the proposed Project. 

3.8.1 Offshore Economic Conditions 
A 2011 study by A. Strauss-Wieder, Inc. on the economic impact of the New York New Jersey Port 
Maritime Industry found that in 2010, the port industry supported 170,770 direct jobs, $11.6 billion in 
personal income and $37.1 billion in business income, making the New York New Jersey Port a global hub 
of trade of commerce with direct local impact. The 2011 study focused on 12 counties in New York,  
15 counties in New Jersey and four counties in Pennsylvania and provides data on a regional level as well 
as state-by-state.  

The National Ocean Economics Program (NOEP) provides county-level data and information for market, 
non-market, natural resources, population and housing, ports and cargo, and government expenditures for 
locations along the U.S. coast, Great Lakes, and coastal waters. The NOEP ocean economy dataset includes 
data on the major sectors of the ocean economy, including marine construction, living resources (i.e., 
fishing, fish hatcheries, seafood markets, and seafood processing), offshore minerals (i.e., limestone, sand, 
gravel, oil, and gas), ship and boat building and repair, tourism and recreation (i.e., amusement and 
recreation services, boat dealers, eating and drinking places, hotels and lodging places, marinas, recreational 
vehicle parks and campgrounds, scenic water tours, sporting goods retailers, and zoos and aquariums), and 
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transportation (i.e., deep sea freight, marine passenger, and search and navigation equipment). An 
establishment is included in an industry whose definition explicitly ties the activity to the ocean or is located 
in an industry that is partially related to the ocean and is located in a shore-adjacent zip code. The number 
of establishments and the employment, wages, and gross domestic product (GDP) provided by these 
establishments are provided in Table 3.8-1.  

Table 3.8-1.  Summary of Ocean Economy (2010) 

County Number of 
Establishments Employment a/ Wages ($) a/ GDP ($) a/ 

Kings County, NY 2,570 17,924 385,164,188 804,664,894 

Nassau County, NY 1,204 12,961 284,499,760 572,923,627 

Queens County, NY 1,008 8,843 206,533,326 391,026,815 

Richmond County, NY 710 7,212 152,680,402 311,578,275 

Suffolk County, NY 2,113 24,812 730,176,265 1,493,933,943 

Middlesex County, NJ 331 9,231 405,671,581 757,959,409 

Monmouth County, NJ 1,250 14,325 285,186,315 540,896,490 

Ocean County, NJ 1,175 12,176 228,436,604 435,161,662 

a/ NOEP 2010 

 

Table 3.8-1 demonstrates the importance of the ocean economy in the New York and New Jersey counties 
in the vicinity of the proposed Project in terms of employment, wages, and GDP. The following sections 
discuss several aspects of the ocean economy, including commercial fishing, recreational fishing, marine-
based tourism and recreation, marine commerce and fishing, and OCS resources. 

3.8.1.1 Commercial Fisheries 
As discussed in Section 3.7.1.4, commercial fishing vessels from Maine, Massachusetts, Rhode Island, 
Connecticut, New York, and New Jersey travel to the New York Bight to fish. This section focuses on 
commercial fishing vessels with homeports in New York and New Jersey because in more recent years, due 
to the increase in fuel costs and decrease in searching for fish, vessel captains were able to maximize catch 
and profit at locations closer to their homeport. Figure 3.8-1 provides a density mosaic for fishing effort in 
the multispecies, scallop, monkfish and surf clam/quahog fisheries, based on NOAA vessel monitoring 
system (VMS) data. 

The proposed Port would be located at least 8.7 nautical miles from identified commercial and recreational 
fishing grounds within the area, including Cholera Bank, Middle Grounds, Angler Bank, Mussel Ridge, 
Atlantic Beach Reef, Fishing Line Reef, and Hempstead Town Reef. Several commercial and recreational 
fishing grounds are located within approximately 5.2 nautical miles of the Mainline route, including 
Atlantic Beach Reef, which is located approximately 300 yards west of the Mainline and Fishing Line Reef, 
which is located approximately 0.4 nautical mile east of the Mainline.  
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Figure 3.8-1.       VMS Fishing Density (20062010)

Proposed Pipeline Lateral

Proposed Mainline

Proposed Port Facility

Existing TRANSCO Pipeline

VMS Fishery Density (2006-2010)
High

Low

3-Nautical Mile Limit

0 4 8 12 16 Miles

0 4 8 12 Nautical Miles

0 10 20 30 Kilometers

Figure 3.8-1:
VMS

Fishing Density
(2006-2010)

Surf Clam/Quahog

Multispecies Scallop

Monkfish

Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

 3-87 3.0 – Affected Environment 

Six of the top 108 commercial fishery ports by landings value in the United States listed by NOAA Fisheries 
are located in New York and New Jersey. Vessels departing from Long Beach-Barnegat and Point Pleasant 
Ports would be most likely to cross through the ROI due to their locations in relation to the proposed Project 
and the Atlantic Ocean. In 2011, the Long Beach-Barnegat Port, ranked 36th while landing 8.9 million 
pounds worth $33.8 million, and the Point Pleasant Port, ranked 43rd while landing 15.3 million pounds 
worth $26.8 million (NOAA Fisheries 2011). Information for these commercial fishing ports and the other 
four ports in New York and New Jersey is included in Table 3.8-2. 

Table 3.8-2.  Commercial Fishery Landings by Port of New York and New Jersey by Dollars (2011) 

Port Millions of Dollar (Rank) a/ Millions of Pound (Rank) a/ 

Cape May-Wildwood, NJ 102.7 (6) 39.5 (27) 

Long Beach-Barnegat, NJ 33.8 (36) 8.9 (64) 

Point Pleasant, NJ 26.8 (43) 15.3 (50) 

Montauk, NY 18.8 (53) 13.0 (55) 

Atlantic City, NJ 17.3 (57) 22.7 (37) 

Hampton Bay-Shinnicock, NY 7.4 (93) 6.3 (8) 
a/ NOAA Fisheries 2011 

 

3.8.1.2 Recreational Fisheries 
Commercial and recreational fishermen target similar species and use many of the same fishing grounds. 
Differences in the commercial and recreational fishing industries are in catch per unit effort, spatial 
distribution of fishing activity, gear type, catch strategies, fishing duration, vessel type, habitat and 
bathymetry, and species regulations and limits. Additional recreational fishing information is provided in 
Section 3.7.3.1. 

Local economies benefit from recreational fishing through expenditures, including equipment and license 
sales, food/restaurants, and lodging. The National Survey of Fishing, Hunting and Wildlife-Associated 
Recreation has been conducted since 1955 and is one of the oldest and most comprehensive continuing 
recreation surveys. The survey documents the number of recreational anglers, hunters, and wildlife 
watchers, as well as how often they participate, and how much money they spend on these activities in the 
United States. The most recent survey was conducted in 2011. Table 3.8-3 includes survey results for the 
2001, 2006, and 2011 surveys. 

In New York in 2011, approximately 801,000 state residents and nonresidents 16 years and older 
participated in saltwater fishing activities, which accounted for 43 percent of the total fishing activities, 
including saltwater and freshwater. Saltwater fishing expenditures in New York totaled $882,063,000. Of 
that amount, $114,855,000 was food and lodging-related and $442,740,000 was from equipment. A total 
of 10,054,000 trips were conducted from New York for saltwater fishing in 2011 (USFWS 2013a). In New 
Jersey in 2011, approximately 604,000 state residents and nonresidents 16 years and older participated in 
saltwater fishing activities, which accounted for 79 percent of the total fishing activities including saltwater 
and freshwater. Saltwater fishing expenditures in New Jersey totaled $671,050,000. Of that amount, 
$111,192,000 was food and lodging-related and $238,857,000 was from equipment. A total of 6,197,000 
trips were conducted from New Jersey for saltwater fishing in 2011 (USFWS 2013b). Table 3.8-3 identifies 
a growing trend in the number of participants and trips, as well as trip-related expenditures related to 
saltwater fishing in New York and New Jersey in the past decade. 
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Table 3.8-3.  Recreational Fishing in New York and New Jersey 

Survey Year 
State Residents and 

Nonresidents 16 Years and 
Older who Participated in 

Saltwater Fishing Activities 

Trip and Equipment-Related 
Expenditures ($) Number of Trips 

New York 

2001 a/ 406,000 190,914,000 3,856,000 

2006 b/ 291,000 307,004,000 3,013,000 

2011 c/ 801,000 882,063,000 10,054,000 

New Jersey 

2001 d/ 572,000 343,817,000 4,562,000 

2006 e/ 496,000 552,151,000 4,860,000 

2011 f/ 604,000 671,050,000 6,197,000 
a/ USFWS 2003a d/ USFWS 2003b 
b/ USFWS 2008a e/ USFWS 2008b 
c/ USFWS 2013a f/ USFWS 2013b 

Fishing licenses are not required for fishing in marine and coastal district waters or tidal waters of the 
Hudson River, Delaware River, or Mohawk River and their tributaries. These anglers must enroll in the no-
fee recreational marine fishing registry. Similarly, all anglers must register through New Jersey’s no-fee 
Saltwater Recreational Registry Program before fishing in New Jersey waters. New York and New Jersey 
registered anglers are automatically enrolled in the NOAA Fisheries nationwide federal registry and may 
fish in federal waters without paying the $15 federal registry fee imposed in 2011 (NYSDEC No Date and 
NJDEP 2013).  

Party charter boats, larger vessels that transport a sizeable number of people to specific fishing grounds 
and/or natural and artificial submarine structures nearshore and offshore to harvest by hook and line, are 
another aspect of the recreational fishing industry in the ROI. The Mainline route would be located 
approximately 300 yards to the northeastern corner of the Atlantic Beach Reef. Fishing Line Reef is located 
approximately 0.4 nautical mile east of the Mainline and Hempstead Town Reef is located within 
3.2 nautical miles of the Mainline. These artificial reefs enhance fishery resources and habitat and provide 
recreational fishing and scuba diving opportunities.  

3.8.1.3 Marine-Based Tourism and Recreation 

Marine-based tourism and recreation includes marinas, artificial reefs and diving, and wildlife watching. 
Table 3.8-4 includes the number of establishments and statistics on employment, wages, and GDP for 
marine-based tourism and recreation in New York and New Jersey. 

Table 3.8-4.  Marine-Based Tourism and Recreation Employment, Wages, and GDP 

County Number of 
Establishments a/ Employment a/ Wages ($) a/ GDP ($) a/ 

New York 

Amusement and recreation 
services 715 5,799 141,714,082 261,604,608 

Boat dealers 162 738 29,213,633 66,165,618 

Eating and drinking places 15,236 202,644 4,619,856,005 9,850,264,807 

Hotels and lodging places 679 42,127 2,114,953,221 6,127,033,542 
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County Number of 
Establishments a/ Employment a/ Wages ($) a/ GDP ($) a/ 

Marinas 247 1,522 54,709,435 126,416,283 

Recreational vehicle parks 
and campsites b/ 35 - - - 

Scenic water tours 87 184 6,420,500 10,314,710 

Sporting goods retailers 15 119 7,186,721 20,828,164 

Zoos, aquaria 54 736 42,386,607 97,942,107 

New Jersey c/ 

Amusement and recreation 
services 333 1.987 38,912,852 56,184,470 

Boat dealers 100 559 20,819,300 47,721,690 

Eating and drinking places 5,884 63,246 1,075,135,595 2,057,350,219 

Hotels and lodging places 666 10,230 262,753,360 556,753,603 

Marinas 193 959 34,661,101 77,641,039 

Recreational vehicle parks 
and campsites 37 411 14,443,703 30,605,065 

Scenic water tours 70 257 6,876,272 11,139,892 
a/ NOEP 2010 
b/ Recreational vehicle parks and campsites information in New York could not be disclosed. 
c/ Sporting goods retailers and zoos/aquaria information in New Jersey could not be disclosed. 

 
Marinas 
There are numerous locations and opportunities for marine and saltwater recreational fishing in New York. 
The following is a summary of marine fishing access points in the five-county study area: 

• Richmond County – 16 fishing locations, 8 of which have a boat launch 
• Kings County – 17 fishing locations, 4 of which have a boat launch 
• Queens County – 39 fishing locations, 7 of which have a boat launch 
• Nassau County – 10 boat ramps/marinas 
• Suffolk County – 64 boat ramps/marinas 

There are also numerous private marinas located in the region with access to the New York Bight and the 
proposed Project area. 

According to the New York State Recreational Boating Report (2012), New York ranks 7th in the United 
States for the number of registered boats. The number of vessels registered in 2012 in the five-county study 
area is reported as follows: 

• Richmond County – 3,821 
• Kings County – 4,436 
• Queens County – 6,588 
• Nassau County – 30,889 
• Suffolk County – 67,038 (New York State 2012) 

According to the Marine Trades Association of New Jersey’s Recreational Boating Report (2008), there 
has been a substantial decrease in the number of vessels registered in New Jersey since 2000, despite an 
increase in the number of vessels registered within the United States. The number of vessels registered in 
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2008 for the counties in the vicinity of the proposed Project is reported as follows, with Oceana and 
Monmouth counties accounting for 25 percent of the state’s registered boats: 

• Middlesex County – 3,821 
• Monmouth County – 4,436 
• Ocean County – 6,588 (Marine Trades Association of New Jersey 2008) 

Artificial Reefs and Diving 
As discussed in Section 3.7.1.8, NYSDEC maintains artificial reefs to increase fisheries habitat and provide 
marine fish and other organisms additional opportunities for shelter and foraging, which may increase 
productivity in the areas where they are located. There are currently 11 artificial reef sites in New York that 
are managed by the NYSDEC Marine Artificial Reef Program. As discussed in Section 3.7.1.8, the 
Mainline route would be located in close proximity to several artificial reefs. 

In addition to artificial reefs, there are also several shipwrecks located off the coast of Long Island that 
attract recreational divers. As with recreational fishing, numerous scuba diving companies provide charters 
for these activities. In addition to economic benefits from charter rentals, scuba diving also supports onshore 
services such as instructions and classes, dive clubs, and equipment shops/service.  

Artificial reefs are discussed in Section 4.7.2, and shipwrecks, which are the most popular diving attraction, 
are discussed in Section 4.6. 

Wildlife Watching 
The National Survey of Fishing, Hunting and Wildlife-Associated Recreation, discussed in Section 3.8.1.2, 
includes data on participation in wildlife watching, which includes activities such as feeding, observing, or 
photographing wildlife. Table 3.8-5 summarizes the impact of wildlife watching in New York and New 
Jersey and reveals the importance of the industry to the New York and New Jersey economies. In 2011, a 
total of $659,871,000 was spent on trip-related expenditures for wildlife watching in New York and a total 
of $228,123,000 was spent in New Jersey. The number of state residents and nonresidents 16 years and 
older who participated in nonresidential wildlife watching activities has remained above one million for the 
state of New York and over 600,000 for the state of New Jersey since 2001. 

Table 3.8-5.  Wildlife Watching in New York and New Jersey 

Survey Year 

State Residents and 
Nonresidents 16 Years and 
Older who Participated in 

Nonresidential Wildlife 
Watching Activities 

Trip-Related Expenditures ($) Number of Trips 

New York 

2001 a/ 1,330,000 248,174,000 12,606,000 

2006 b/ 1,293,000 695,724,000 10,708,000 

2011 c/ 1,157,000 659,871,000 9,059,000 

New Jersey 

2001 d/ 688,000 142,042,000 6,522,000 

2006 e/ 615,000 146,300,000 7,350,000 

2011 f/ 605,000 228,123,000 6,210,000 
a/ USFWS 2003a d/ USFWS 2003b  
b/ USFWS 2008a e/ USFWS 2008b 
c/ USFWS 2013a f/ USFWS 2013b 
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Offshore wildlife watching includes seal and whale watching excursions that are offered by numerous 
organizations and charters. A popular location for seal watching walks is Jones Beach State Park, located 
16.1 nautical miles from the ROI, where walks are offered from January to April. Whale watching tours 
typically depart from Montauk and either travel near the east end of Long Island or north to Martha’s 
Vineyard from July through Labor Day. Tours traveling along the east end of Long Island come within 60+ 
nautical miles of the ROI; however, those traveling north to Martha’s Vineyard would not be in  
the ROI. 

3.8.1.4 Marine Commerce and Shipping 
The Port of New York and New Jersey is the largest port on the East Coast and the third largest in the 
United States, encompassing a group of ports and marine terminals in southern New York and northern 
New Jersey. In 2012, the Port of New York and New Jersey handled 5,529,909 loaded and unloaded  
TEUs. This was a 0.5 percent increase from 2011, which was an annual record for the Port of New York 
and New Jersey. The dollar value for the total container trade handled at the Port of New York and New 
Jersey was approximately $211 billion, a 1.3 percent increase from 2011. The leading trading partner for 
volume of imports and exports in 2011 was China, which provided 28.5 percent of the total volume at the 
Port of New York and New Jersey (PANYNJ 2013c).  

Based on the number of vessel calls in 2011, the Port of New York and New Jersey ranked third in the 
United States, with a total of 4,661 calls, including tankers, container, and gas vessels (MARAD 2013). 
The top ports in the United States, based on the number of vessel calls in 2011, were the Port of Houston 
(7,218 vessel calls) and the Port of Los Angeles and Long Beach (5,364 vessel calls). 

When compared to the world’s ports, the Port of New York and New Jersey is ranked 29th in terms of total 
cargo volume (126,257,000 metric tons) and 24th in terms of container traffic (5,503,485 TEUs) 
(AAPA 2011). 

In addition to vessel calls involving commerce, the Port of New York and New Jersey also supports a cruise 
industry. The Port of New York and New Jersey ranked fourth in North America with 612,000 passengers 
boarding cruise ships, a 9 percent increase from 2010. The top three busiest ports in North America for 
cruise ship departures in 2011 were Miami (1,970,000), Fort Lauderdale (1,826,000), and Port Canaveral 
(1,496,000) (MARAD 2012). 

There are also several ferry services that travel to and from New York City, Staten Island, and Long Island, 
New York. Additional ferry service is provided to northern New Jersey, Connecticut, and Martha’s 
Vineyard. None of these ferry travel lanes would cross the ROI. 

3.8.1.5 OCS Resources 
The BOEM’s responsibilities include managing the nation’s natural gas, oil, and other mineral resources 
on the OCS. Sand and gravel are common resources mined within the Atlantic Ocean and also managed by 
BOEM. The proposed Port facilities would be within Lease Blocks 6709, 6758, and 6708. The Mainline 
route would begin in Lease Block 6708, and traverse through Lease Blocks 6658, 6657, 6607, 6606, 6556, 
6554, 6504, and 6503. 

The Atlantic Region OCS is located on the eastern margin of the United States and is divided into the North 
Atlantic, Mid-Atlantic, South Atlantic and Straits of Florida Planning Areas. The proposed Project (Port 
facilities and Mainline) would be located in the North Atlantic Planning Area, which extends from Maine 
to New Jersey and encompasses approximately 92 million acres of seafloor on the federal OCS.  

Three offshore sand borrow areas are located south of Long Island, New York. These USACE-New York 
District leases, granted by BOEM, are used for beach renourishment and storm damage mitigation. The 
sand borrow areas are located in federal waters, approximately 0.6 nautical mile from MP 16.5 to MP 19.3 
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of the Mainline route. The amount of dredging activity at these sites is determined by federal, state, and 
local requirements for beach replenishment (MMS 2004a). 

3.8.2 Onshore Economic Conditions 
This section provides a baseline description of population and demographics, housing, employment and 
income, and recreation and tourism. The primary ROI includes the five counties which could potentially be 
impacted due to their proximity to the proposed offshore Port location. Additionally, an overview of 
socioeconomic conditions in Albany County, New York; Union County, New Jersey and, Washington 
County, Rhode Island is provided as the three proposed onshore fabrication sites are located in these 
counties. 

3.8.2.1 New York 
Richmond, Kings, Queens, Nassau, and Suffolk counties would likely be utilized for onshore construction 
and operation support and would also be expected to be the primary source of the workforce to the extent 
feasible. Additionally, Albany County, New York is included in the ROI because one of the proposed 
onshore fabrication sites is located in this county.  

Although other counties in New York and along the Northeast coast may be impacted due to labor force 
needs and material purchases, impacts are expected to be concentrated in the five counties listed above.  

Population and Demographics 
According to the most recent U.S. Census Bureau statistics, the population of the state of New York is 
estimated to have increased by 4.1 percent from 2000 to 2013 (see Table 3.8-6). The six-county region 
within the New York ROI demonstrated a 4.8 percent increase in the same time period. The largest increase 
in the six-county region was experienced in Richmond County (6.7 percent). The smallest increase in the 
six-county region was experienced in Albany County (1.3 percent). 

The majority of the populations of Albany, Richmond, Nassau, and Suffolk County self-identify as white.25 
The population in Kings County has an even distribution between white and black individuals, and 
approximately 20 percent of the population identifies as Hispanic or Latino (of any race). Queens County 
has the largest percent of Hispanic or Latino individuals in the six-county study area, with approximately 
28 percent of the population self-identifying in this category. Overall, Queens County is the most racially 
diverse County in the ROI, with 25 percent of the population self-identifying as Asian and almost 21 percent 
self-identifying as black/African American. 

Table 3.8-6.  Population in the Five-County ROI (2000-2012) 

County/State  2000 Population a/  2013 Population b/ 2000-2013 Change (%)  

New York State 18,976,457 19,746,227 +4.1 

Richmond County, NY 443,728 473,279 +6.7 

Kings County, NY 2,465,326 2,621,793 +6.3 

Queens County, NY 2,229,379 2,321,580 +4.1 

Nassau County, NY 1,334,544 1,358,627 +1.8 

Suffolk County, NY 1,419,369 1,502,968 +5.9 

Albany County, NY 304,204 308,171 +1.3 
a/ Census 2000 Summary File 100-Percent Data (U.S. Census Bureau 2013) 
b/ People QuickFacts 2014 Estimate (U.S. Census Bureau 2015a) 

                                                 
25 According to the U.S. Census Bureau (2014), race is a self-identification data item in which respondents choose the race or 
races with which they most closely identify. 
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Housing 
The total number of housing units for the six-county ROI in 2014 was 3,191,272. Table 3.8-7 depicts the 
total number of housing units, the median home value, and the rental vacancy rate, for the state of New 
York and the six-county area. The median home value for the state of New York in 2013 was $288,200. 
The median home value for the six-county ROI in 2013 was $557,100. The highest median home value in 
2010 was $566,700 (Kings County); the lowest median home value in 2013 was $209,300 (Albany County).  

Table 3.8-7.  Housing Summary in the Five-County ROI 

County/State  Total Housing 
Units a/ 

Median Home 
Value ($) a/ 

Rental Vacancy 
Rate a/ 

New York State 8,113,270 288,200 4.5 

Richmond County, NY 177,168 441,000 7.3 

Kings County, NY 1,002,389 557,100 4.1 

Queens County, NY 838,125 450,900 3.1 

Nassau County, NY 467,241 454,500 4.3 

Suffolk County, NY 569,196 383,400 5.1 

Albany County, NY 137,583 209,300 6.0 
a/ 2009-2013 American Community Survey 5-Year Estimates (U.S. Census Bureau 2015b) 

Hotel information is an important component of housing conditions. Based on information from several 
online travel and hotel websites, the six-county area has dozens of hotels located near the proposed Project 
area at estimated rates under $150 per night. 

Employment and Income 
Labor force size, employment, and unemployment statistics are provided in Table 3.8-8. The total labor 
force in 2013 for the six-county ROI was 4,318,979. The average unemployment rate in 2013 for the six-
county ROI was 8.5 percent as compared to 9.2 percent for the state of New of York. 

Table 3.8-8.  Labor Force and Employment Statistics in the Five-County ROI 

County/State 
2013  

Labor Force a/ 
2013 

Employment a/ 
2013  

Unemployment a/ 

2013 
Unemployment 

Rate a/  

New York State 9,984,364 9,062,757 921,607 9.2 

Richmond County, NY 223,885 206,255 17,630 7.9 

Kings County, NY 1,250,241 1,114,134 136,106 10.9 

Queens County, NY 1,190,381 1,072,133 118,248 9.9 

Nassau County, NY 703,554 651,746 51,808 7.4 

Suffolk County, NY 785,784 727,484 58,300 7.4 

Albany County, NY 165,134 153,118 12,016 7.3 
a/ 2009-2013 American Community Survey 5-Year Estimates (U.S. Census Bureau 2013b) 

A comparison of industries of employment for the six-county ROI is provided in Table 3.8-9 and reveals 
that the education, health, and social services industry is the primary industry for all six counties, as well 
as the state of New York. This industry employs 27 percent of the six-county ROI. Other important 
industries for the five-county ROI include retail trade; and professional, scientific, and management, and 
administrative and waste management services (11 percent average across the six-county ROI). 
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Table 3.8-9.  Labor Force by Industry (Percentage) in the Five-County ROI 

Industry  New York a/ 
County  

Richmond a/ Kings a/ Queens a/ Nassau a/ Suffolk a/ Albany a/ 

Agriculture, forestry, fishing and 
hunting, and mining 0.6 0.1 0.1 0.2 .1 0.3 0.4 

Construction 5.6 7.5 5.3 6.6 5.6 7.7 4.9 

Manufacturing 6.7 3.1 4.2 4.5 4.8 7.8 4.7 

Wholesale trade 2.5 1.7 2.3 2.7 3.5 3.3 1.9 

Retail trade 10.8 9.6 9.6 10.7 10.6 11.9 10.9 

Transportation and warehousing, 
and utilities 5.1 6.6 6.1 7.8 5.2 5.3 3.9 

Information 2.9 2.6 3.9 2.6 3.1 2.7 2.0 

Finance and insurance, and real 
estate and rental and leasing 8.2 10.6 7.8 8.4 10.1 7.3 7.1 

Professional, scientific, and 
management, and administrative 
and waste management services 

11.1 10.8 12.2 10.5 12.4 10.9 10.5 

Educational services, and health 
care and social assistance 27.4 28.6 28.8 23.7 28.1 26.1 27.8 

Arts, entertainment, and recreation, 
and accommodation and food 
services 

9.0 6.3 9.9 11.3 6.9 7.1 8.9 

Other services, except public 
administration 5.1 4.9 5.6 6.7 4.6 4.5 4.2 

Public administration 4.8 7.6 4.2 4.2 4.9 5.1 12.9 
a/ 2009-2013 American Community Survey 5-Year Estimates (U.S. Census Bureau 2015b) 

   

Income data in Table 3.8-10 reveals a range of median household incomes for the six-county ROI, from a 
low of $51,581 in Kings County to a high of $97,690 in Nassau County. The percentage of families living 
below the poverty level follows a similar trend with 19.7 percent of families living below the poverty level 
in Kings County and 4.2 percent of families living below the poverty level in Nassau County. 

Table 3.8-10. Income and Percentage Below the Poverty Level in the Five-County ROI 

County/State  Median Household  
Income ($) a/  

Per Capita  
Income ($) a/ 

Percentage of Families 
Below the Poverty  

Level a/ 

New York State 58,003 32,382 11.7 

Richmond County, NY 86,133 31,823 9.5 

Kings County, NY 51,581 25,289 19.7 

Queens County, NY 57,001 26,495 9.9 

Nassau County, NY 97,690 42,400 4.2 

Suffolk County, NY 87,763 36,945 4.6 

Albany County, NY 77,687 32,238 7.8 
a/ 2009-2013 American Community Survey 5-Year Estimates (U.S. Census Bureau 2015b) 
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Recreation and Tourism 
A study conducted by Tourism Economics states that traveler spending in the state of New York reached a 
record high of $57.3 billion in 2012. The recent expansion is attributed to increased demand for rooms, 
increased air passenger activity at John F. Kennedy International Airport and LaGuardia Airport, and a 
combination of modestly higher fuel prices and additional drive visitors increasing spending at gasoline 
stations. More than 714,000 jobs were sustained by tourism activity in 2012, with a total income of 
$29 billion. The study divides the state of New York into 11 economic regions. The New York City region, 
which includes Richmond, Kings, and Queens counties, is the largest tourism region in the state, with 
65 percent of total spending for the state. The Long Island region is the second largest tourism region in the 
state, with 9 percent of total spending occurring there (Tourism Economics 2012). 

Onshore attractions are discussed in Section 3.7. Attractions such as state and county parks, beaches, and 
other natural areas in the five-county ROI support the recreation and tourism industry. 

3.8.2.2 New Jersey 
Onshore attractions are further discussed in Section 3.7. Attractions such as state and county parks, beaches, 
and other natural areas in the Project area in New York support the recreation and tourism industry, as 
discussed above under Employment and Income. 

Population and Demographics 
According to the most recent U.S. Census Bureau statistics, the population of the state of New Jersey is 
estimated to have increased by 6.2 percent from 2000 to 2014 (see Table 3.8-11). Union County, New 
Jersey demonstrated a 5.8 percent increase in the same time period.  

Table 3.8-11.  Population in the New Jersey ROI (2000-2014) 

County/State  2000 Population a/  2014 Population b/ 2000-2014 Change (%)  

New Jersey State 8,414,350 8,938,195 6.2 
Union County, NJ 522,541 552,939 5.8 
a/ Census 2000 Summary File 100-Percent Data (U.S. Census Bureau 2013) 
b/ People QuickFacts 2014 Estimate (U.S. Census Bureau 2015a) 

Approximately 68.7 percent of the population of Union County, New Jersey self-identify as white. 
Approximately 23.4 percent of the population self-identifies as black or African American. Finally, 
approximately 29.3 percent of the population self-identifies as Hispanic or Latino26 (U.S. Census 
Bureau 2015a). 

Housing 
The total number of housing units in Union County, New Jersey is 200,061 with approximately 93 percent 
of housing units occupied. Table 3.8-12 depicts the total number of housing units, the median home value, 
and the rental vacancy rate, for the state of New Jersey and Union County.  

Table 3.8-12.  Housing Summary in the New Jersey ROI 

County/State Total Housing 
Units a/ 

Median Home 
Value ($) a/ 

Rental Vacancy  
Rate a/  

New Jersey State 3,563,130 327,100 6.7 
Union County, NJ 200,061 362,300 6.3 
a/ 2009-2013 American Community Survey 5-Year Estimates (U.S. Census Bureau 2015b) 

                                                 
26 According to the U.S. Census Bureau (2014), race is a self-identification data item in which respondents choose the race or 
races with which they most closely identify. 
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Hotel information is an important component of housing conditions. Based on information from several 
online travel and hotel websites, Union County, New Jersey area has dozens of hotels located near the 
proposed onshore fabrication site at estimated rates under $150 per night. 

Employment and Income 
Labor force size, employment, and unemployment statistics are provided in Table 3.8-13. The total labor 
force in 2013 for Union County, New Jersey was 292,340. The unemployment rate in 2013 was 11.0 percent 
as compared to 10.1 percent for the state of New Jersey. 

Table 3.8-13.  Labor Force and Employment Statistics in the New Jersey ROI 

County/State  2013 Labor 
Force a/  

2013 
Employment a/ 

2013 
Unemployment a/ 

2013 
Unemployment 

Rate a/ 

New Jersey State 4,669,577 4,197,483 472,094 10.1 

Union County, NJ 292,340 260,121 32,219 11.0 
a/ U.S. Department of Labor, Bureau of Labor Statistics 2014 (Civilian only) (U.S. Census Bureau 2015b) 

 

A comparison of industries of employment for Union County, New Jersey is provided in Table 3.8-14 and 
reveals that the education, health, and social services industry is the primary industry for Union County, as 
well as the state of New Jersey. This industry employs 21 percent of the county. Other important industries 
for Union County include professional, scientific, and management, and administrative and waste 
management services (12 percent) and manufacturing and retail trade (10 percent). 

Table 3.8-14.  Labor Force by Industry (Percentage) in the New Jersey ROI 

Industry  New Jersey a/ Union County, NJ a/ 

Agriculture, forestry, fishing and hunting, and mining 0.4 0.1 

Construction 5.6 5.8 

Manufacturing 8.8 10.3 

Wholesale trade 3.5 3.9 

Retail trade 11.2 10.2 

Transportation and warehousing, and utilities 5.6 7.9 

Information 2.9 2.8 

Finance and insurance, and real estate and rental and leasing 8.8 9.1 

Professional, scientific, and management, and administrative and 
waste management services 

12.6 12.1 

Educational services, and health care and social assistance 23.4 21.4 

Arts, entertainment, and recreation, and accommodation and food 
services 

8.2 6.9 

Other services, except public administration 4.5 4.9 

Public administration 4.5 4.5 

a/ 2009-2013 American Community Survey 5-Year Estimates (U.S. Census Bureau 2015b) 
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Income data in Table 3.8-15 reveals a median household income of $68,507 in Union County, slightly 
below the New Jersey median household income of $71,629. The percentage of families living below the 
poverty level follows an opposite trend with 8.5 percent of families living below the poverty level in Union 
County and 7.9 percent of families living below the poverty level in New Jersey. 

Table 3.8-15. Income and Percentage Below the Poverty Level in the New Jersey ROI 

County/State Median Household  
Income ($) a/  

Per Capita  
Income ($) a/ 

Percentage of Families 
Below the Poverty  

Level a/ 

New Jersey State 71,629 36,027 7.9 

Union County, NJ 68,507 35,089 8.5 
a/ 2009-2013 American Community Survey 5-Year Estimates (U.S. Census Bureau 2015b) 

Recreation and Tourism 
A study conducted by Tourism Economics states that the tourism industry in New Jersey accounts for 
9.9 percent of total employment in the state and generated $36.4 billion in 2014, 6 percent of the entire state 
economy. Tourism demand grew 3.4 percent in 2014 and overall visitation to the state increased 4.4 percent, 
with the leisure segment out-performing the overall market. In Union County, New Jersey, $1.3 billion of 
spending was attributed to tourism in 2014, a 32 percent increase in tourism spending since 2010. 
Approximately 4.4 percent of total employment is directly attributed to tourism in Union County, New 
Jersey, compared to 6.2 percent for New Jersey (Tourism Economics 2014). 

Onshore attractions are further discussed in Section 3.7. Attractions such as state and county parks, beaches, 
and other natural areas in the Project area in Union County, New Jersey support the recreation and tourism 
industry, as discussed above under Employment and Income.  

3.8.2.3 Rhode Island 
Population and Demographics 
According to the most recent U.S. Census Bureau statistics, the population of the state of Rhode Island is 
estimated to have increased by 0.7 percent from 2000 to 2014 (see Table 3.8-16). Washington County 
demonstrated a 2.4 percent increase in the same time period. 

Table 3.8-16.  Population in the Rhode Island ROI (2000-2014) 

County/State 2000 Population a/  2014 Population b/ 2000-2014 Change (%)  

Rhode Island State 1,048,319 1,055,173 0.7 

Washington County, RI 123,546 126,540 2.4 
a/ Census 2000 Summary File 100-Percent Date (U.S. Census Bureau 2013) 
b/ People QuickFacts 2014 Estimate (U.S. Census Bureau 2015a) 

The majority of the populations of Washington County and Rhode Island self-identify as white.27 
Approximately 1.4 percent of the population self-identifies as black or African American. Finally, 
approximately 2.8 percent of the population self-identifies as Hispanic or Latino (U.S. Census 
Bureau 2015).  

                                                 
27 According to the U.S. Census Bureau (2014), race is a self-identification data item in which respondents choose the race or 
races with which they most closely identify. 
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Housing 
The total number of housing units for Washington County in 2010 was 62,349. Table 3.8-17 depicts the 
total number of housing units, the median home value, and the rental vacancy rate, for the state of Rhode 
Island and Washington County. The median home value for the state of Rhode Island in 2010 was $247,400. 
The median home value for Washington County in 2010 was $62,349.  

Table 3.8-17.  Housing Summary in the Rhode Island ROI 

County/State Total Housing 
Units a/ 

Median Home 
Value ($) a/ 

Rental Vacancy  
Rate a/  

Rhode Island State 462,516 247,400 6.8 

Washington County, RI 62,349 321,900 4.6 
a/ 2009-2013 American Community Survey 5-Year Estimates (U.S. Census Bureau 2015b) 

Hotel information is an important component of housing conditions. Based on information from several 
online travel and hotel websites, the five-county area has dozens of hotels located near the proposed Project 
area at estimated rates under $150 per night. 

Employment and Income 
Labor force size, employment, and unemployment statistics for the state of Rhode Island and Washington 
County are provided in Table 3.8-18. The labor force in 2013 for Washington County was 69,998 with a 
labor force of 565,990 for Rhode Island. The unemployment rate in 2013 for Washington County was 
7.3 percent as compared to 9.9 percent for the state of Rhode Island. 

Table 3.8-18.  Labor Force and Employment Statistics in the Rhode Island ROI 

County/State 2013 Labor 
Force a/ 

2013 
Employment a/ 

2013 
Unemployment a/ 

2013 
Unemployment 

Rate a/  

Rhode Island State 565,990 509,865 56,125 9.9 

Washington County, RI 69,998 64,914 5,084 7.3 
a/ U.S. Department of Labor, Bureau of Labor Statistics 2014 (Civilian only) (U.S. Census Bureau 2015b) 

A comparison of industries of employment for the five-county ROI is provided in Table 3.8-19 and reveals 
that the education, health, and social services industry is the primary industry for Washington County and 
Rhode Island. This industry employs 28 percent of the county. Other important industries for Washington 
County include arts, entertainment, and recreation, and accommodation and food services (12 percent); and 
retail trade (11 percent). 

Table 3.8-19.  Labor Force by Industry (Percentage) in the Rhode Island ROI 

Industry  Rhode Island a/ Washington County, RI a/ 

Agriculture, forestry, fishing and hunting, and mining 0.4 1.1 

Construction 5.0 6.3 

Manufacturing 11.2 9.3 

Wholesale trade 2.3 1.5 

Retail trade 12.0 11.3 

Transportation and warehousing, and utilities 3.6 3.7 

Information 1.7 1.4 
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Industry  Rhode Island a/ Washington County, RI a/ 

Finance and insurance, and real estate and rental and leasing 7.0 6.7 

Professional, scientific, and management, and administrative and 
waste management services 

9.7 9.4 

Educational services, and health care and social assistance 27.4 27.8 

Arts, entertainment, and recreation, and accommodation and food 
services 

10.6 12.4 

Other services, except public administration 4.6 4.2 

Public administration 4.4 4.9 

a/ 2009-2013 American Community Survey 5-Year Estimates (U.S. Census Bureau 2015b) 

Income data in Table 3.8-20 reveals a median household income of $72,138 in Washington County, 
compared to a median household income of $56,361 for Rhode Island. The percentage of families living 
below the poverty level is 4.4 percent, compared to 9.6 percent for Rhode Island. 

Table 3.8-20. Income and Percentage Below the Poverty Level in the Rhode Island ROI 

County/State  Median Household  
Income ($) a/  

Per Capita  
Income ($) a/ 

Percentage of Families 
 Below the Poverty  

Level a/ 

Rhode Island State 56,361 30,469 9.6 

Washington County, RI 72,138 37,023 4.4 
a/ 2009-2013 American Community Survey 5-Year Estimates (U.S. Census Bureau 2015b) 

Recreation and Tourism 
Tourism is the fourth largest private sector employer in Rhode Island, with approximately $1.63 billion in 
wages and salaries generated by travel and tourism. Approximately one out of every ten jobs is attributed 
to tourism in Rhode Island (Tourism Works for Rhode Island 2015).  

Onshore attractions are further discussed in Section 3.7. Attractions such as state and county parks, beaches, 
and other natural areas in the Project area in Washington County, Rhode Island support the recreation and 
tourism industry, as discussed above under Employment and Income. 

3.9 Environmental Justice 
Executive Order (EO) 12898, Federal Actions to Address Environmental Justice in Minority Populations 
and Low-Income Populations (59 Federal Register 7629), which requires that federal agencies’ actions that 
“substantially affect human health or the environment…do not have the effect of excluding persons 
(including populations) from participation in, denying persons (including populations) the benefits of, or 
subjecting persons (including populations) to discrimination…because of their race, color, or national 
origin”. The provisions of EO 12898 require that no groups of people, including racial, ethnic, or 
socioeconomic groups, should bear a disproportionate share of the adverse environmental consequences 
resulting from industrial, municipal, and commercial operations; or the execution of federal, state, tribal, 
and local programs and policies. Consideration of environmental justice concerns include race, ethnicity, 
and the poverty status of populations in the vicinity where a project would occur. The potential for 
disproportionate impacts on minority populations exists if the minority population of the affected area is 
greater than 50 percent, or if the proportion of the population belonging to minority groups in the area 
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impacted by the project is substantially higher than the proportion in the surrounding area. If the potential 
for disproportionate impacts exists, these impacts are reviewed to determine whether they are adverse. 

Guidance on environmental justice contained in USCG Commandant Instruction (COMDTINST) 5810.3, 
Coast Guard Environmental Justice Strategy, directs the USCG to “conduct its program, policies, and 
activities that substantially affect human health or the environment, in a manner that ensures that such 
programs, policies, and activities do not have the effect of excluding persons (including populations) from 
participation in, denying persons (including populations) the benefits of, or subjecting persons (including 
populations) to discrimination under such programs, policies, and activities, because of their race, color or 
national origin” (USCG 2010). 

Environmental justice concerns are inherently incorporated in the public meetings open houses, meetings 
with community groups, etc., since public participation is a key tenet of EO 12898, as well as other guidance 
related to environmental justice. The goal of the public meetings and open houses is to engage all people 
that would potentially be affected by the proposed Project regardless of race or income status. Open houses 
were held by Liberty in conjunction with public scoping meetings held by the Maritime Administration 
(MARAD) and USCG on July 9 and July 10, 2013 in Long Beach, New York and Edison, New Jersey. 

The following section presents the demographic data to identify potential environmental justice impacts 
associated with the proposed Project. Environmental justice impacts, if they occur, would be expected to 
occur in the New York counties closest to the proposed Project, as discussed in Section 3.8.2, since these 
counties are expected to be utilized for onshore construction and operations support and would be the 
primary source of the workforce to the extent feasible. Additionally, demographic data for Albany County, 
New York; Union County, New Jersey; and Washington County, Rhode Island is provided to allow for 
analysis for potential environmental justice impacts associated with the proposed onshore construction yard. 

3.9.1 Environmental Justice Impacts 
Demographic data related to environmental justice is provided in Table 3.9-1. An average of 30 percent of 
residents in the five-county ROI (Richmond, King, Queens, Nassau and Suffolk counties) is of a minority 
race, compared to 27 percent for the state of New York. Although three of the counties in the five-county 
ROI have greater minority populations than the state average, the potential for adverse impacts on minority 
populations during construction is negligible because the vast majority of construction activities would 
occur offshore. Onshore construction-related activities would be limited to a staging area and would not 
affect residential areas as the three proposed locations are all located in existing industrial use zones. 

Table 3.9-1. Race and Ethnicity in the Project Area (Percentage) a/ 
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New York State 70.9 17.5 1.0 8.2 0.1 2.3 18.4 

Richmond County, NY 77.6 11.8 0.6 8.0 0.1 1.9 17.9 

Kings County, NY 49.5 35.4 1.0 11.7 0.1 1.7 19.6 

Queens County, NY 49.7 20.9 1.3 25.2 0.2 2.8 28.0 

Nassau County, NY 76.7 12.4 0.5 8.7 0.1 1.9 15.7 

Suffolk County, NY 85.6 8.2 0.6 3.8 0.1 1.7 17.7 

Five-County Average 67.8 17.7 0.8 11.5 0.1 2.0 19.8 
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State/County 
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Albany County, NY 78.2 13.5 0.3 5.5 0.1 2.5 5.5 

New Jersey State 73.4 14.7 0.6 9.2 0.1 2.0 18.9 

Union County, NJ 68.7 23.4 0.7 5.2 0.1 1.9 29.3 

Rhode Island State 85.6 7.5 0.9 3.3 0.2 2.5 13.6 

Washington County, RI 94.0 1.4 0.9 1.9 0.0 1.8 2.8 

a/ Census 2000 Summary File 100-Percent Data (U.S. Census Bureau 2015a) 

 

Income and median household income data is provided in Section 3.8.2. 

Potential onshore impacts during routine operations would be limited to viewscape alterations. These minor 
impacts are discussed in Section 4.7.5 and would not disproportionately affect minority populations. The 
potential for disproportionate impacts on minority populations during decommissioning would be similar 
to those during construction and operation of the proposed Project. Decommissioning activities are unlikely 
to disproportionately affect minority populations. 

3.10 Transportation 
3.10.1 Regional Transportation Network 
The regional transportation network in New York City and Northern New Jersey is managed by a network 
of local, state and federal organizations and agencies, including state and city Departments of 
Transportation, metropolitan planning organizations, the Federal Highway Administration, and the Port 
Authority of New York and New Jersey (PANYNJ). PANYNJ’s area of jurisdiction is based on the Port of 
New York and New Jersey and contains the area within approximately 25 miles of the Statue of Liberty, 
including four bridges and two tunnels between New York and New Jersey, five airports, five marine 
terminals and ports, the Port Authority Bus Terminal in Manhattan, the PATH rail transit system, and the 
World Trade Center. The PANYNJ plans, constructs, and maintains the infrastructure required to support 
the region’s trade and transportation network (PANYNJ 2013a). 

3.10.2 Commercial and Recreational Boating Traffic 
The USCG provides Vessel Traffic Services (VTS) for the major ports in the United States. New York VTS 
is based in Fort Wadsworth in Staten Island, New York. The VTS is responsible for coordinating all vessel 
traffic movements through the Port of New York and New Jersey. The USCG produces publicly available 
guidance documents for the use of the New York Bight, including a VTS user’s manual, information for 
recreational vessels in federal channels, Automatic Identification System (AIS) ship data transmitting 
requirements, tug and barge guidelines, tow requests, and limits on anchorage areas (USCG 2013a). 

Commercial boating traffic off the coasts of New York and New Jersey and in the New York Bight includes 
commercial fishing vessels, cruise ships, passenger ferries, and tour boats such as whale watching and sea 
life tours. Recreational boating and fishing aboard private, rental, party, and charter boats are very popular 
activities in state waters off the coasts of New York and New Jersey. Existing commercial and recreational 
boating activities in the vicinity of the proposed Project area are discussed in greater detail in Section 3.7. 
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In general, recreational boating traffic is heaviest during warm weather months, including late spring, 
summer, and early fall. Popular commercial fishing locations throughout the New York Bight are indicated 
on Figure 3.7-1. Local cruise ships remain within the Traffic Lanes described in Section 3.7.2. Passenger 
ferries follow routes within the New York Harbor and along the coastlines of this area to service locations 
in New Jersey, New York, Connecticut and Massachusetts. The locations of tour boats are dependent on 
the sights and views being offered by the tour boat company. Whale watching and sea life tours travel to 
locations where sightings are most frequent and could traverse the ROI. The majority of recreational boating 
and fishing occurs in inland locations, followed by state waters within 3 nautical miles from shore. A small 
amount of recreational boating and fishing occurs in federal waters greater than 3 nautical miles from shore 
where the proposed Port facilities would be located (Table 3.7-2). 

3.10.3 Commercial Shipping Traffic 
Commercial shipping traffic in the New York Bight include general cargo, bulk carrier, container ship, 
chemical tankers, liquefied petroleum gas (LPG) carriers, passenger vessels, roll-on/roll-off (RoRo) ships, 
and tank ships. On behalf of Liberty, Det Norske Veritas compiled and analyzed 2008 offshore traffic data 
available through the Maritime Association of the Port of New York and New Jersey (MAPONY 2013). 
The results of the analysis provided that 5 to 10 oceangoing vessels use the Ambrose to Barnegat Traffic 
Lane each day, 1 to 5 oceangoing vessels use the Nantucket to Ambrose/Ambrose to Nantucket, and the 
Barnegat to Ambrose Traffic Lanes each day, 0.5 to 1 oceangoing vessels use the Hudson Canyon to 
Ambrose Traffic Lanes each day, and 0.1 to 0.5 oceangoing vessels use the Ambrose to Hudson Canyon 
Traffic Lane each day (Liberty 2012). See Section 3.10.4 for more information on these traffic lanes. 

Percentages of the types of commercial shipping vessels that use each traffic lane are provided in 
Table 3.10-1 (Liberty 2012). In general, the greatest percentage of vessel traffic in the traffic lanes is made 
up by container ships, followed by tank ships and chemical tankers. 

Table 3.10-1. Vessel Type Percentages in Traffic Lanes of the New York Bight 

 

3.10.4 Existing Traffic Lanes and Navigation 
The proposed Port facilities would be located 27.1 nautical miles from the entrance to New York Harbor. 
As described in Section 3.7.1.1, the New York Bight has three established TSSs to allow the safe navigation 
of commercial shipping traffic through to New York Bight to access the New York Harbor. Each TSS 
consists of an inbound and an outbound shipping lane, a separation zone, and precautionary areas 
(Figure 3.7-1). Commercial ship traffic is directed to use the TSSs while approaching or departing the New 

Vessel Type Ambrose to 
Barnegat 

Barnegat to 
Ambrose 

Ambrose to 
Hudson 
Canyon 

Hudson 
Canyon to 
Ambrose 

Ambrose to 
Nantucket a/ 

Nantucket to 
Ambrose a/ 

General Cargo 6 6 17 20 7 8 

Bulk Carrier 1 1 0 2 2 2 

Container Ship 57 46 1 78 62 45 

Chemical Tanker 7 8 21 0 12 15 

LPG Carrier < 1 < 1 0 0 0 0 

Passenger 
Vessel 

5 7 3 0 3 5 

RoRo 13 18 6 0 5 5 

Tank Ship 10 14 51 0 9 20 
a/ Vessel traffic counts are not publicly available for the Nantucket to Ambrose/Ambrose to Nantucket Traffic Lanes. Percentages 
of each vessel type included in this table were estimated based on graphical depiction. 
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York Harbor to prevent collisions. The three TSSs, from north to south, are the Nantucket to 
Ambrose/Ambrose to Nantucket Traffic Lanes, Hudson Canyon to Ambrose/Ambrose to Hudson Canyon 
Traffic Lanes, and the Barnegat to Ambrose/Ambrose to Barnegat Traffic Lanes. Precautionary areas are 
located at the offshore and inshore limits of each TSS. Smaller commercial and recreational vessels do not 
necessarily use the TSSs and can be found throughout the New York Bight. The proposed Port facilities 
would be located in the open waters between the Ambrose to Nantucket Traffic Lane and the Hudson 
Canyon to Ambrose Traffic Lane. The Mainline route would be installed beneath the Nantucket to 
Ambrose/Ambrose to Nantucket Traffic Lane. 

3.11 Air Quality 
3.11.1 Regional Climate 
Large-scale weather features affect the entire New York City metropolitan–Long Island region, including 
the ROI. In the summer, prevailing winds from the south and southwest transport warm and sometimes hot, 
humid air masses into the area. In winter, cold air masses frequently traverse the area from the west and 
north. Occasionally, maritime air masses from the North Atlantic enter the area bringing cloudy skies and 
cool, damp weather. Storms originating in the Gulf of Mexico and Atlantic Ocean provide the moisture for 
most of the precipitation in the area. Fog is a frequent occurrence along the New York coast with the south 
shore of Long Island experiencing dense fog about 35 days per year. 

The proposed Project lies in an area that is generally affected by storm systems as they exit the continent 
traversing west to east or southwest to northeast. Major coastal storms called “northeasters” are associated 
with high rainfall or snowfall amounts and can be experienced in the area from late fall through spring. 
Northeasters can extend over a broad area and approach hurricane intensity producing high winds and seas. 
Also, tropical storms, some retaining hurricane status, occasionally enter the proposed Project area, 
typically with an accelerated forward motion at this latitude. 

The climate of the ROI would be expected to be similar to that experienced on the south shore of Long 
Island; however, the mesoscale climate may be different since the site location may be outside the dynamic 
land/water interface-influenced climate on the south shore of Long Island. Along the south shoreline of 
Long Island, the heating/cooling of land versus the ocean temperature can establish regional sea and land 
breezes, but those winds may not extend as far offshore as the proposed Project area (approximately 
16 nautical miles off the Nassau County coastline). 

3.11.2 Existing Ambient Air Quality 
No air quality monitoring stations are located in the immediate vicinity of the proposed Port facilities as no 
offshore data are collected; however, there are monitoring sites in New York and New Jersey that can 
provide a conservative estimate of air quality in the vicinity of the proposed Project and in the ROI. The 
monitoring stations to be used in this assessment are located in the general proximity of major stationary 
sources and mobile sources (cars, trucks, buses). These types of sources are not in the vicinity of the 
proposed Project and as a result, the monitoring stations in New York and New Jersey provide a very 
conservative estimate of background air quality at the proposed Project area. The only emission sources in 
the vicinity of the proposed Project are the transient ship traffic frequenting the Port of New York and New 
Jersey and small, recreational boats that traverse the area mainly during the summer. The Washington D.C. 
to New York metropolitan corridor, as well as the large New York City metropolitan area, influence the 
ambient air quality in the vicinity of the proposed Project when the wind flow is offshore towards the 
proposed Port area. 

Ambient air quality monitoring is conducted by state and federal environmental agencies to assess air 
quality. Monitoring is performed primarily for pollutants, known as criteria air pollutants, in which National 
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Ambient Air Quality Standards (NAAQS) have been established. These pollutants include nitrogen dioxide 
(NO2), sulfur dioxide (SO2), carbon monoxide (CO), particulate matter with an aerodynamic diameter less 
than or equal to 10 microns (PM10), fine particulate matter with an aerodynamic diameter less than or equal 
to 2.5 microns (PM2.5), ozone (O3), and lead (Pb).  

Background air monitoring data was submitted to USEPA Region 2 on March 14, 2014 as part of the Air 
Permit Application and Air Quality Evaluation. USEPA accepted these as representing conservative 
estimates of offshore background concentrations on July 10, 2014. The air quality monitoring stations that 
represent conservative background pollutant concentrations within the ROI include the following: 

• Veterans Park in Bayonne, New Jersey approximately 38 nautical miles west-northwest of the 
proposed Project in a park adjacent to a dense residential land use area and Newark Bay (NO2, SO2 
and O3 monitors); 

• Jersey City, New Jersey approximately 37 nautical miles north-northwest of the proposed Project 
location in a densely populated residential area (CO monitor);  

• Jersey City Firehouse, Jersey City, New Jersey approximately 38 nautical miles north-northwest of 
the proposed Project in a densely populated residential area (PM10 and PM2.5 monitors); and 

• Junior High School 126, Brooklyn, New York approximately 33 nautical miles north of the 
proposed Project location in a densely populated residential area (Pb monitor). 

These stations are located in urban areas or densely populated residential areas that are largely developed 
and would be influenced by mobile sources (trucks, cars, ferries and ship traffic), power and industrial 
stationary sources, and residential sources. These sources would affect the ROI to a lesser degree when the 
wind is from the northwest through north-northeast sectors. The proposed Project area would be expected 
to have only transient vessel traffic contributing to pollution. Therefore, pollution advection from onshore 
sources is considered the primary component to background concentrations, and the use of monitoring data 
from inland stations as background is very conservative because ambient concentrations dissipate as the 
pollutant plume travels from developed land areas to the proposed Project area, miles out in the ocean. For 
the initial air quality analysis, the demonstration that no NAAQS would be exceeded consists of a 
conservative approach that adds background levels measured at these inland monitoring locations to the 
predicted proposed Project’s concentrations. Four years of data (2010-2013) were evaluated for all 
pollutants except Pb. For Pb data evaluated were from 2008 and 2009 because monitoring data collection 
was discontinued for this pollutant at the most representative location. A summary of background 
concentrations measured at these stations is presented on Table 3.11-1, and NAAQS are provided in 
Table 3.11-2.  

Table 3.11-1. Ambient Air Quality Concentrations Near the Proposed Port Ambrose Project 

Pollutant Averaging 
Period Rank Location 

Measured 
Concentration 

(µg/m3) 
Year Monitor(s) 

CO 
1-hour 2nd high Jersey City, NJ 4,579 2011 A 

8-hour 2nd high Jersey City, NJ 2,862 2012 A 

NO2 
Annual Mean Veterans Park 33.8 2010, 2011 B 

1-hour 3-yr Avg. 98th 
percentile Veterans Park 115.9 2012 B 

Ozone 
1-hour 2nd high Veterans Park 208 2010 B 

8-hour 4th high Veterans Park 161 2010 B 
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Pollutant Averaging 
Period Rank Location 

Measured 
Concentration 

(µg/m3) 
Year Monitor(s) 

PM2.5 
24-hour 3-yr Avg. 98th 

percentile Jersey City Firehouse 26.3 2013 C 

Annual Mean Jersey City Firehouse 10.9 2013 C 

PM10 24-hour 2nd high Jersey City Firehouse 73 2012 C 

SO2 

1-hour 3-yr Avg. 99th 
percentile Veterans Park 68.9 2012 B 

3-hour 2nd high Veterans Park 55.0 2010,2011 B 

Annual Mean Veterans Park 5.2 2010,2011 B 

Lead Quarterly Maximum Jr. High School 126 0.019 2009 D 
Monitor Key: 
A = 2828 Kennedy Blvd., Jersey City, NJ (monitor # 34-017-1002) 
B = Veterans Park on Newark Bay, 25th St. near Park Road, Bayonne, NJ (monitor # 34-017-0006) 
C = Consolidated Firehouse, 355 Newark Avenue, Jersey City, NJ (monitor # 34-017-1003) 
D = 424 Leonard Street, New York, NY (monitor # 36-047-0122) 
µg/m3 = micrograms per cubic meter 
Data were obtained from the USEPA/AirData, New Jersey air quality reports and the New York State air quality reports (for Pb only). 
The year listed in the table is the year with the highest concentration. 
NO2, SO2, and CO are measured in parts per million (ppm). Concentrations in µg/m3 were calculated using the following formula: 
µg/m3 = ppm x MW x 40.87, where MW is the molecular weight of the pollutant and 40.87 g-mol/m3 is the moles of gas in a cubic 
meter at 1 atmosphere and 25°C. 

3.11.3 Air Quality Attainment Status 
NAAQS were developed by the USEPA to protect public health (primary standards) and public welfare 
(secondary standards). Primary standards are based on observable human health responses and are set at 
levels that provide an adequate margin of safety for sensitive segments of the population. Secondary 
standards are intended to protect welfare interests such as structures, vegetation, and livestock. Air 
dispersion modeling is used by proposed new sources to demonstrate compliance with both the primary or 
secondary standards. States use ambient air monitoring systems to determine whether air quality control 
regions (AQCRs) are meeting the NAAQS. Areas meeting the NAAQS are termed attainment areas, and 
areas not meeting the NAAQS are termed nonattainment areas. Areas that have insufficient data to make a 
determination of attainment/nonattainment are unclassified or are not designated, but are treated as being 
attainment areas for permitting purposes. The designation of an area is made on a pollutant-specific basis. 

The proposed Port facilities would be due south of Jones Beach in Nassau County, New York. Nassau 
County is part of the New Jersey-New York-Connecticut AQCR (designated in 40 CFR 81, Subpart B). 
This AQCR (including Nassau County) has been designated attainment or unclassifiable by the USEPA for 
SO2, CO, nitrous oxide (NO2), PM10, and Pb. Until recently, Nassau County was designated as 
nonattainment for both the 24-hour and annual PM2.5 standards. However, effective April 18, 2014 Nassau 
County was designated attainment for PM2.5. Nassau County was designated severe nonattainment for the 
1-hour ozone standard, which was revoked by the USEPA (effective December 17, 2006). It is designated 
as moderate nonattainment for the 1997 8-hour ozone standard, which has not yet been revoked, and 
marginal nonattainment for the current 2006 8-hour ozone standard. In addition, Nassau County is within 
the Northeast Ozone Transport Region (NOTR). The USEPA promulgated 1-hour standards for NO2 in 
February 2010 and SO2 in June 2010. The USEPA designated New York unclassifiable/attainment for 
1-hour NO2 in a January 20, 2012 final rule. The preliminary 1-hr SO2 designation by USEPA also has all 
of New York and New Jersey classified as unclassifiable/attainment. The attainment status of the AQCR 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

3.0 – Affected Environment 3-106 

and the proposed Project’s potential annual emissions for each criteria pollutant are used to determine the 
specific air permitting requirements for the proposed Project. 

Table 3.11-2. National Ambient Air Quality Standards 

Pollutant Averaging Period Primary Standard Secondary Standard 

SO2 
3-Hour b/ -- 0.5 ppm (1300 μg/m3) 

1-hour l/, m/ 75 ppb (196 μg/m3) -- 

PM10 24-Hour d/ 150 μg/m3 150 μg/m3 

PM2.5 
Annual e/ 12.0 μg/m3 15.0 μg/m3 

24-Hour f/ 35 μg/m3 35 μg/m3 

CO 
8-Hour b/ 9 ppm (10,000 μg/m3) -- 

1-Hour b/ 35 ppm (40,000 μg/m3) -- 

Ozone 

8-Hour (2008 Standard) g/, h/ 0.075 ppm (150 μg/m3) 0.075 ppm (150 μg/m3) 

8-Hour (1997 Standard) g/, i/ 0.08 ppm (157 μg/m3) 0.08 ppm (157 μg/m3) 

1-Hour j/, k/ 0.12 ppm (235 μg/m3) 0.12 ppm (235 μg/m3) 

NO2 
Annual a/ 53 ppb (100 μg/m3) 53 ppb (100 μg/m3) 

1-hour c/ 100 ppb (188 μg/m3) -- 

Lead Rolling 3-month a/ 0.15 μg/m3 0.15 μg/m3 

a/ Not to be exceeded. 
b/ Not to be exceeded more than once per year. 
c/ Compliance based on 3-year average of the 98th percentile of the daily maximum 1-hour average at each monitor within an 
area. 
d/ Not to be exceeded more than once per year on average over 3 years. 
e/ Compliance based on 3-year average of weighted annual mean PM2.5 concentrations at community-oriented monitors. 
f/ Compliance based on 3-year average of 98th percentile of 24-hour concentrations at each population-oriented monitor within 
an area. 
g/ Compliance based on 3-year average of fourth-highest daily maximum 8-hour average ozone concentrations measured at 
each monitor within an area. 
h/ USEPA is currently reconsidering the 8-hour ozone standard set in March 2008. 
i/ The 1997 8-hour ozone standard and associated implementation rules remain in place as the transition to the 2008 standard 
occurs. 
j/ Maximum 1-hour daily average not to be exceeded more than one day per calendar year on average. 
k/ The 1-hour ozone standard has been revoked in all areas in which proposed Project activities would occur. 
l/ Compliance based on 3-hear average of 99th percentile of the daily maximum 1-hour average at each monitor within an area. 
m/ The 1-hour SO2 standard was effective as of August 23, 2010. 
ppm = parts per million by volume. 
ppb = parts per billion by volume. 
μg/m3 = micrograms per cubic meter. 

 

3.11.4 Greenhouse Gases and Climate Change 
Solar radiation is primarily responsible for the Earth’s climate system. Earth’s temperature has been 
relatively constant over many centuries. Therefore, the incoming solar energy has been nearly in balance 
with outgoing radiation. Of the incoming solar shortwave radiation, about half is absorbed by the Earth’s 
surface. The fraction of this radiation reflected back to space by gases and aerosols, clouds and by the 
Earth’s surface is approximately 30 percent, and about 20 percent is absorbed in the atmosphere. Based on 
the temperature of the Earth’s surface the majority of the outgoing energy flux from the Earth is in the 
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infrared part of the spectrum. The longwave radiation (also referred to as infrared radiation) emitted from 
the Earth’s surface is largely absorbed by certain atmospheric constituents—water vapor, carbon dioxide 
(CO2), methane (CH4), nitrous oxide (N2O) and other greenhouse gases (GHGs). The downward directed 
component of this longwave radiation adds heat to the lower layers of the atmosphere and to the Earth’s 
surface. This is the so-called greenhouse effect. 

The most important GHGs globally are CO2, CH4, and N2O and these are the key GHGs potentially emitted 
by as well as potentially offset by the proposed Project. The increase in GHGs in the atmosphere from 
human-made or anthropogenic sources since the beginning of industrialization correlates with an increase 
in global average temperature.  

The increasing trend in GHG concentrations and the potential effect of this change in atmospheric GHG 
concentrations on global climate has been studied extensively and is reported by the Intergovernmental 
Panel on Climate Change (IPCC). The IPCC was set up in 1988 by the World Meteorological Organization 
and the United Nations Environment Programme to provide governments with a view of the state of 
knowledge about the science of climate change, potential impacts, and options for adaptation and mitigation 
through assessments of the most recent information published in the scientific, technical and socio-eco-
nomic literature worldwide. The IPCC has released a series of reports over the past 15 years, with the latest 
being the Fifth Assessment Report (IPCC 2013). While the first IPCC assessment depended primarily on 
observed changes in surface temperature and climate model analyses, more recent assessments include 
multiple lines of evidence for climate change. The Fifth Assessment Report states,  

“there is incontrovertible evidence from in situ observations and ice core records that the 
atmospheric concentrations of GHGs such as CO2, CH4, and N2O have increased substantially 
over the last 200 years. In addition, instrumental observations show that land and sea surface 
temperatures have increased over the last 100 years. Satellites allow a much broader spatial 
distribution of measurements, especially over the last 30 years. For the upper ocean 
temperature the observations indicate that the temperature has increased since at least 1950. 
Observations from satellites and in situ measurements suggest reductions in glaciers, Arctic 
sea ice and ice sheets. In addition, analyses based on measurements of the radiative budget 
and ocean heat content suggest a small imbalance. These observations, all published in peer-
reviewed journals, made by diverse measurement groups in multiple countries using different 
technologies, investigating various climate-relevant types of data, uncertainties and processes, 
offer a wide range of evidence on the broad extent of the changing climate throughout our 
planet.” 

Climate change is a global issue with all regions contributing anthropogenic GHG emissions and being 
impacted by climate change to various degrees. The IPCC has reported that a wide range of environmental 
effects could result from increasing concentrations of GHGs in the atmosphere. These may include 
increases in sea level and changes in weather patterns resulting in changes in temperature and moisture 
availability on a regional basis. These weather changes can then cascade to changes in biological 
communities both on land and in the ocean. 

Regionally, the New York State Department of Environmental Conservation reports that the following key 
impacts of climate change have already begun in New York and Northeastern United States 
(NYSDEC 2014): 

• Annual average temperatures have been rising in New York for a century. The fastest increase has 
occurred since 1970, with state average temperatures rising by approximately 2.4ºF and winter 
warming exceeding 4ºF. 
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• Winter snow cover is decreasing and spring comes (on average) a week or so earlier than it did a 
few decades ago; in many areas of New York, blooming dates have advanced by as much as 
eight days. 

• The ranges of birds that traditionally breed in New York have moved northward by as much as 
40 miles in the past two decades. 

• Average nighttime temperatures have risen faster than daytime temperatures and are measurably 
higher than they were in 1970. 

• Summer heat waves are more intense, with heat-related illness and death projected to increase. 
• Intense precipitation events (heavy downpours) are occurring more often. 
• Sea levels along New York's ocean coast are approximately a foot higher than in 1900. 
• Vector-borne infections and diseases spread by mosquitoes and ticks, such as West Nile virus and 

Lyme disease, are becoming more widespread throughout New York. Current changes in 
temperature and precipitation favor the survival of insects and other disease vectors. 

GHG Regulations 
Currently there are no air regulations or policies requiring permitting or control of GHG emissions 
specifically for the proposed Project. However, at the time that the original air permit application for the 
proposed Project was submitted to USEPA Region 2, a Prevention of Significant Deterioration (PSD) 
permit requiring the application of Best Available Control Technology (BACT) for GHGs was required 
under what is termed the Tailoring Rule promulgated by USEPA. Therefore, the March 2014 Air Permit 
Application for the proposed Project included this BACT demonstration.  

On June 23, 2014, the U.S. Supreme Court determined in UARG v. EPA that certain aspects of the 
applicability provisions of the Tailoring Rule were invalid. The Court determined that GHG emissions 
cannot be a primary applicability trigger for PSD and this was the case for the proposed Project. PSD 
applicability in those cases reverts back to the pre-Tailoring Rule basis in which GHG emissions do not 
trigger any permitting requirements. The USEPA issued a guidance memorandum on July 24, 2014 stating 
that the USEPA intends to act consistent basis with the Court’s decision and USEPA Region 2 agreed in a 
July 30, 2014 meeting with staff representing the proposed Project that GHG permitting is no longer 
required. However, the proposed Project did not retract BACT emissions controls commitments made in 
the original application for GHGs.  

New York State participates in the Regional Greenhouse Gas Initiative (RGGI), which is a declining GHG 
budget cap and trade program to control and reduce greenhouse gas emissions in the Northeastern United 
States. This cap and trade program applies to electric utility units greater than 25 MW in size, including 
those in the region of the proposed Project. Therefore, it does not apply directly to the proposed Project. 
The proposed Project would however likely be subject to a recent USEPA GHG reporting rule that has been 
developed for implementation throughout the United States. In 2009, USEPA established mandatory annual 
GHG reporting requirements beginning in 2010 for owners and operators of certain facilities emitting 
greater than 25,000 metric tons per year of carbon dioxide equivalent emissions (CO2e). The proposed 
Project would be included in the petroleum and natural gas systems category specified in 40 CFR 98, 
Subpart W. CO2e emissions are calculated by adding all of the specified GHGs together after factoring each 
GHG upward by their global warming potential (GWP). For example, methane and nitrous oxide have 
GWPs of 25 times and 298 times that of CO2.  
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3.12 Noise 
This section defines noise as a resource, identifies the regulatory requirements, and includes a discussion 
of the anticipated existing noise conditions in the ROI. The potential noise impacts and mitigation measures 
with respect to noise associated with construction, operation, maintenance and decommissioning for the 
proposed Project are discussed in Section 4.11. 

Potential noise impacts are expected to occur both within air and underwater around the Port during 
construction and operation of the Port facilities. Specific sound metrics and measurement definitions for 
airborne and underwater noise are described in the following subsections. 

3.12.1 Airborne Noise 
The terms noise and sound are often used interchangeably. Physically there is no difference between these 
concepts, although it is an important distinction for the human listener. Noise is a class of sounds that are 
considered unwanted and in some situations noise can adversely affect the health and well-being of 
individuals. Consequently, noise is not typically defined solely on the basis of physical sound parameters. 
Rather it is defined operationally as audible acoustic energy that adversely affects, or can affect, the 
physiological and psychological well-being of people (Berglund and Lindvall 1995). 

The standard unit of sound measurement is the decibel (dB). A dB is defined as the ratio between the 
measured sound pressure level (SPL) (in microPascals [μPa]) and a reference pressure (sound at a constant 
pressure, established by scientific standards). In air, that reference pressure is 20 µPa. The dB scale is a 
logarithmic measure used to quantify sound power or sound pressure that accounts for large variations in 
amplitude. A sound power level describes the acoustical energy of a sound and is independent of the 
medium in which the sound is traveling. As such, sound power levels are not measurable with a sound level 
meter, which only measures sound pressure levels. In air, the common reported value is A-weighted (dBA) 
to reflect how the human ear perceives sound. The A-weighting adjusts sound pressure levels below 
1,000 hertz (Hz) and above 4,000 Hz downward. The A-weighting scale uses specific weighting of sound 
pressure levels from about 31.5 Hz to 8.0 kilohertz (kHz) for the purpose of determining the human response 
to sound. Since noise levels can vary over a given time period, they are quantified further using the 
equivalent sound level (Leq) and day-night sound level (Ldn). The Leq is an average of the time-varying 
sound energy for a specified time period. The Ldn is an average of the time-varying sound energy for one 
24-hour period, with a 10-dB addition to the sound energy for the time period between 10 pm and 7 am. 
For reference purposes, typical noise levels in air and airborne sounds are presented in Table 3.12-1. 

Table 3.12-1. A-Weighted Sound Levels for Some Common Airborne Sounds A-Weighted Level (dBA) 

re 20 μPa re 1 μPa Source of Sound a/ 

120-140 260 Lightning strikes on water 
110-120 136-146 Rock-n-roll band 
100-110 126-136 Jet flyby at an altitude of 1,000 feet 
90-100 116-126 Power mower b/ 
80-90 106-116 Heavy truck at 40 miles/hour at 49 feet; blender b/ 
70-80 96-106 Car at 62 miles/hour at 25 feet; clothes washer b/ 
60-70 86-96 Ocean surf; vacuum cleaner; air conditioner at 20 feet b/ 
50-60 76-86 Light traffic at 98 feet 
40-50 66-76 Ocean offshore; quiet residential area – daytime 
30-40 56-66 Quite residential area – nighttime 
20-30 46-56 Wilderness area 

a/ Source: Richardson et al. 1995. 
b/ Measured at operator’s position. 
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3.12.2 Airborne Noise Regulations 
Due to the significant separation distances between the proposed Project and onshore noise-sensitive areas 
(NSAs), potential noise impacts are expected to be minimal; however, a regulatory review for airborne 
noise regulations was conducted at the state, county, and local levels.  

New York State Department of Environmental Conservation Noise Guidelines 
At the state level, the NYSDEC has issued guidelines under the New York State Environmental Quality 
Review Act (SEQRA), which are defined as an allowable incremental increase, relative to existing acoustic 
conditions. The NYSDEC criterion is a suggested guideline for determining the threshold for the onset of 
potential adverse noise impacts. 

In 2001, NYSDEC published a program policy titled Assessing and Mitigating Noise Impacts, which was 
intended to describe an approach for the evaluation of the potential community impacts from new sound 
sources. The NYSDEC method is based on the perceptibility of a new sound source and recommends limits 
relative to the existing acoustic environment at noise-sensitive receptors (i.e., residences, schools, churches, 
etc.). In areas that are clearly not sensitive to noise (i.e. undeveloped areas), the application of the NYSDEC 
criteria may not be appropriate. Section V B(7)(c) of the policy states: 

Increases ranging from 0-3 dB should have no appreciable effect on receptors. Increases from  
3-6 dB may have potential for adverse noise impact only in cases where the most sensitive 
receptors are present. Sound pressure increases of more than 6 dB may require closer analysis 
of impact potential depending on existing sound pressure levels and the character of 
surrounding land use and receptors. 

Based on these guidelines, an increase of 6 dBA over the existing Leq is identified as the threshold for when 
adverse noise impacts may begin to occur. Incremental increases of less than 6 dBA have a lower likelihood 
of disturbance depending in part on individual sensitivities. For potential exceedances of the 6 dBA 
threshold, the program policy suggests a “second level noise impact evaluation” to assess potential 
exceedance conditions in more detail. However, further information or guidance on what this second level 
evaluation may consist of is not included in the guidelines. The NYSDEC program policy further defines a 
typical background sound level at 45 dBA Leq. If a background sound level of 45 dBA Leq is assumed, the 
onset of potential adverse impacts occurs at cumulative sound level (e.g., Project sound levels plus 
background) of 51 dBA Leq, or a 6 dBA increase. 

New Jersey Department of Environmental Protection Noise Regulations 
The NJDEP promulgated noise regulations to control noise from stationary commercial and industrial 
sources in 1974, pursuant to the Noise Control Act of 1971, N.J.S.A. 13:1G-1 et seq. In § 7:29-1.2, noise 
standards are prescribed applicable to industrial, commercial, or community service facilities. A daytime 
(7:00 am to 10:00 pm) broadband limit of 65 dBA is prescribed, as well as a nighttime (10:00 pm to 7:00 am) 
broadband limit of 50 dBA. Limits by octave band frequency are also given for daytime and nighttime 
periods (Table 3.12-2). Provisions for impulsive sounds are also given. 

Table 3.12-2. NJDEP Octave Band Sound Pressure Level Limits 

Octave Band Center Frequency 
(Hz) 

Octave Band Sound Pressure Level (dB) 
Daytime 

(7:00 am – 10:00 pm) 
Nighttime 

(10:00 pm – 7:00 am) 
31.5 96 86 
63 82 71 

125 74 61 
250 67 53 
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Octave Band Center Frequency 
(Hz) 

Octave Band Sound Pressure Level (dB) 
Daytime 

(7:00 am – 10:00 pm) 
Nighttime 

(10:00 pm – 7:00 am) 
500 63 48 

1000 60 45 
2000 57 42 
4000 55 40 
8000 53 38 

Code of the City of Long Branch 
The City of Long Branch is the closest location in the state of New Jersey relative to the proposed Project 
site. The city of Long Branch has a Code that contains noise requirements in Chapter 235 and sound level 
limits for both daytime and nighttime periods prescribed by receiving land use. The limits are applicably at 
the property line of the receiving land use except that for multifamily, high density, and/or residential 
projects, the limit applies at either the property line of the receiving land use or from the extremity of any 
unit of a project receiving the noise from any other unit, whichever is nearer (Table 3.12-3). 

Table 3.12-3. City of Long Branch Sound Level Limits by Receiving Land Use 

Receiving Land Use Category Time Sound Level Limit 
(dBA) 

All residential and medical/hospital areas 
(R-1, R-2, R-3, R-4, R-5, R-6, R-7, M) 

7:00 am - 10:00 pm 65 

10:00 pm – 7:00 am 50 

All commercial, industrial and special areas (except the 
hospital) (S-1, S-2, S-3, C-1, C-2, C-3, C-4, C-5, I) At all times 65 

 
3.12.3 Underwater Noise 
Waterborne (underwater) sound measurements are different from airborne sound measurements. When 
underwater objects vibrate due to activity, they create sound-pressure waves that alternately compress and 
decompress the water molecules as the sound wave travels through the sea. Underwater sound waves radiate 
in all directions away from the source (similar to ripples on the surface of a pond). The compressions and 
decompressions associated with sound waves are detected as changes in pressure by aquatic life and man-
made sound receptors such as hydrophones. 

The mechanical properties of water differ from those of air, and as a result sound moves at a faster speed 
in water than in air. For example, a sound wave travels at a speed of about 4,900 ft/sec in water versus about 
1,100 ft/sec in air (NOAA 2010). Unlike sound traveling in air, temperature also has a significant effect on 
the speed of sound in water, traveling faster in warm water than in cold water. Sound propagation in water 
is complicated due to variations in its speed of travel through the water, interaction with the seafloor and 
surface, and absorptive properties of the water.  

Sound pressures encountered underwater and in air range from levels just detectable by the mammal ear 
(hundreds of μPa) to much greater levels causing hearing damage (billions of Pa). Since this has a wide 
range of variation, sound pressure is normally described in terms of a SPL with units of dB referenced to a 
standard pressure of 1 μPa in comparison to the reference pressure in air, which is 20 μPa. Due to the 
differences in reference sound pressure levels, noise levels cited for air do not equal underwater levels. To 
compare noise levels in water to noise levels in air, one must subtract 62 dB from the noise level referenced 
in water. For example, a supertanker radiating noise at 190 dB (re 1 µPa at 1 meter) has an approximate 
equivalent noise level in air of about 128 dB (re 20 µPa at 1 meter). Table 3.12-1 presents some common 
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airborne sound levels and their corresponding sound levels underwater. Unlike airborne noise analysis, 
underwater sound measurements typically do not have any frequency weighting applied (i.e., A-weighted), 
and in many cases, underwater noise levels are reported only for limited frequency bands (NOAA 2010). 

3.12.4 Underwater Noise Regulations 
A total of nine species of marine mammals (three whales, two dolphins, one porpoise, and three seals) were 
identified as likely present within the ROI. Three of these marine mammals are whales that are listed under 
the ESA as endangered, including the following species: fin whale (Balaenoptera physalus), humpback 
whale (Megaptera novaeangliae), and the North Atlantic right whale (Eubalaena glacialis). In addition to 
these ESA-listed species, six additional marine mammals protected under the MMPA have the potential to 
transit the ROI (Port and Mainline): harbor porpoise (Phocoena phocoena), bottlenose dolphin (Tursiops 
truncatus), common dolphin (Delphinus delphis), harbour seal (Phoca vitulina), gray seal (Halichoerus 
grypus), and harp seal (Pagophilus groenlandicus). Leatherback sea turtles, Kemp's ridley sea turtles, 
loggerhead sea turtles, green sea turtles and Atlantic sturgeon could also transit the ROI in specific months.  

The most relevant laws that need to be considered when assessing the impacts of underwater sound on 
marine fauna are the MMPA and the Draft Guidance for Assessing the Effects of Anthropogenic Sound on 
Marine Mammal Hearing (Draft Guidance) recently revised by NOAA Fisheries (2015). Underwater noise 
criteria are also given for sea turtles and fish such as Atlantic sturgeon. In addition, the Sound Exposure 
Guidelines for Fishes and Sea Turtles were recently developed within a Technical Report by the ANSI-
Accredited Standards Committee and are applicable to the Project (Popper et al.). Further details on these 
requirements are provided in subsequent subsections.  

Marine Mammal Protection Act of 1972 
Underwater noise associated with the proposed Project is assessed against criteria derived from U.S. policy 
and recent guidance concerning marine fauna hearing. Criteria are provided by NOAA Fisheries in the 
MMPA, which gives Level A and B harassment criteria. Level A harassment is defined as any act of pursuit, 
torment or annoyance that has the potential to injure a marine mammal or marine mammal stock in the 
wild. Level B harassment is defined as any act of pursuit, torment or annoyance that has the potential to 
disturb a marine mammal or marine mammal stock in the wild by causing disruption of behavioral patterns, 
including, but not limited to, migration, breathing, nursing, breeding, feeding, or sheltering. Criteria are 
further distinguished as to the nature of the sound source, i.e., impulsive, continuous, etc. NOAA Fisheries 
defines the zone of injury as the range of received levels from 180 linear decibels (dBL) referenced to 1 μPa 
root mean square (RMS) (180 dBL re 1 μPa), for instantaneous sound pressure levels at a given receiver 
location. These guidelines are designed to protect all marine species from high sound pressure levels at any 
discrete frequency across the entire frequency spectrum. It is a very conservative criterion as it does not 
consider species-specific hearing capabilities. NOAA Fisheries defines the threshold level for Level B 
harassment at 160 dBL re 1μPa for impulsive sound and 120 dB for continuous sound, averaged over the 
duration of the signal. Table 3.12-4 summarizes the MMPA Level A and B harassment criteria.  

Table 3.12-4. Summary of NMFS MMPA Criteria 

 Criteria Level a/ Type 

Level A Harassment 180 dBL re 1 µPa (RMS) Absolute 

Level B Harassment 160 dBL re 1 µPa (RMS) 
120 dBL re 1 µPa (RMS) 

Impulse 
Continuous 

a/ FR 70 Number 7 
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NOAA Draft Guidance for Assessing the Effects of Anthropogenic Sound on Marine 
Mammals 
NOAA Fisheries issued the Draft Guidance for Assessing the Effects of Anthropogenic Sound on Marine 
Mammal Hearing (2015) to assess the potential impacts of underwater sound sources on species-specific 
marine mammals. The Draft Guidance has been subject to two public comment periods, one that closed on 
March 13, 2014 and another public comment period that closed on September 14, 2015. Once the comments 
from the public comment periods are addressed, NOAA will finalize and release the acoustic guidelines. 
Once finalized, the Draft Guidance is intended to be used as a tool to assess impacts of anthropogenic sound 
on marine fauna under the jurisdiction of the NOAA Fisheries. In the Draft Guidance, NOAA Fisheries 
equates the onset of permanent threshold shift (PTS) with “harm” as defined in the ESA, and with “Level A 
Harassment” as defined in the MMPA. As such, PTS is considered equivalent to these two types of takes. 
NOAA Fisheries equates temporary threshold shift (TTS) as “harassment” as defined under the ESA and 
“Level B Harassment” as defined in the MMPA. It is worth noting that NOAA also considers behavioral 
changes to constitute “harassment” and “Level B Harassment”; however, objective criteria for assessing 
behavioral change in marine mammals have not yet been finalized. PTS refers to a permanent increase in 
the threshold of audibility for an ear at a specified frequency above a previously established reference level, 
whereas a TTS is a temporary change in hearing sensitivity that is non-injurious and reversible. 

Species of cetaceans and pinnipeds were assigned to functional hearing groups based on their hearing 
characteristics by Southall et al. (2007). Table 3.12-5 presents the estimated auditory bandwidth, species 
relevant to this assessment and the M-weighting function applicable for this functional hearing group. 

Table 3.12-5. Marine Mammal Functional Hearing Groups 

Functional Hearing Group Estimated Auditory Bandwidth Relevant Species to Proposed Port 
Ambrose Project a/  

Low frequency (LF) cetaceans 7 Hz – 25 kHz 
North Atlantic right whale 

Humpback whale 
Fin whale 

Mid frequency (MF) cetaceans 150 Hz – 160 kHz Bottlenose dolphin 
Common dolphin 

High frequency (HF) cetaceans 200 Hz – 180 kHz Harbor porpoise 

Phocid pinnipeds (seals) 75 Hz – 100 kHz 
Harbor seal 
Harp seal 
Gray seal 

a/ Represents frequency band of hearing for entire group as a composite (i.e., all species within the group), where individual 
species’ hearing ranges are typically not as broad.  

The NOAA guidance included criteria distinguishing between peak SPL and cumulative sound exposure 
level (cSEL) thresholds. Both M-weighted and unweighted SEL criteria are provided; however, NOAA 
Fisheries notes that the unweighted SEL criteria are likely to result in an overly conservative assessment, 
as they do not take into account the hearing sensitivity of the receiver functional hearing group. In order to 
calculate the cSEL, the accumulation period must also be defined. According to the guidance, NOAA 
recommends a baseline accumulation period of 24 hours but recognizes that there may be different exposure 
situations where that baseline accumulation period may not be appropriate, i.e., if an activity lasts less than 
24 hours or for situations where receivers are expected to experience unusually long exposure durations. 
NOAA “recognizes that accounting for duration of exposure, although supported by the best available 
science, adds a new factor, as far as application of this metric to real-world activities and that all action 
proponents may not have the ability to easily incorporate this additional component. NOAA does not 
provide specifications necessary to perform exposure modeling and relies on the action proponent to 
determine the model that best represents their activity” (2015). Table 3.12-6 outlines the criteria from the 
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Draft Guidance, which have been adopted for this assessment, including the proposed PTS and TTS cSEL 
criteria for marine mammals. 

Table 3.12-6. Proposed PTS and TTS cSEL Criteria for Marine Mammals (NOAA 2015) 

Hearing Group 
PTS onset 

(dB re 1 µPa2s) 
TTS onset 

(dB re 1 µPa2s)  
Impulsive Non-impulsive Non-impulsive  

Low frequency cetaceans (LFC) 192 207 187 
Mid-frequency cetaceans (MFC) 187 199 179 
High frequency cetaceans (HFC) 154 171 151 
Phocid pinnipeds (underwater) (PPW) 186 201 181 
Otariid Pinnipeds (underwater) (OPW) 203 218 198 

Noise Exposure Criteria for Sea Turtles 
Little is known about how sea turtles make use of sound in both terrestrial and underwater environments. 
There are no published underwater noise criteria for turtles in U.S. waters. Young (1991), cited in Keevin 
& Hempen (1997), provides an empirical safety range equation for underwater explosions from military 
activities for a variety of marine fauna, including turtles. The safety range was based on Gulf of Mexico oil 
platform criteria established by the NOAA Fisheries. Keevin & Hempen (1997) also provide details of two 
cases where physical injury was reported in turtles unintentionally exposed to underwater explosions, with 
details of the charge weight and approximate distance the injured turtle was from the blast. Substituting the 
values from these cases into the equations from Young (1991) gives an equivalent peak noise safety level 
for turtles of 222 dBpeak re 1 μPa. Behavioral criterion is derived from McCauley et al. (2000) who conducted 
tests on green and loggerhead turtles that showed increased swimming behavior when exposed to noise 
from air guns between levels of 166 and 75 dBrms re 1 μPa (Table 3.12-7). The proposed Project underwater 
acoustic analysis employed the following levels for the harm and harassment criteria for turtles. 

Table 3.12-7. Underwater Noise Criteria for Sea Turtles 

Hearing Group 
Non-auditory or Auditory Injury 

(dBpeak re 1 µPa) 
Behavioral Response 

(dBrms re 1 µPa) 

(Harm) (Harassment) 

Sea turtles 198 172 

 

More recently, Popper et al. (2014) developed Sound Exposure Guidelines for Fishes and Sea Turtles, 
which are summarized in a technical report registered with ANSI in 2014. Guidelines are presented for a 
different categories of sources including explosions, pile driving, seismic airguns, naval sonar, and shipping 
and other continuous noise sources. In addition, the effects of sound exposure were placed into five 
categories such as mortality and potential mortal injury, recoverable injury, TTS, masking and behavioral 
effects. Of most relevance to the proposed Project are those guidelines pertaining to pile driving and 
shipping and other continuous noise sources. Guidelines are given in terms of dual criteria; single strike 
peak sound pressure level (dBpeak re 1 µPa) and the cumulative SEL (dB re 1 μPa2s cSEL). For pile driving, 
guidelines are only provided for mortality and potential mortal injury, which are prescribed as 210 dB  
re 1 μPa2s cSEL or 207 dBpeak re 1 µPa. Data applicable to sea turtle exposure to shipping and/or other 
continuous noise sources were unavailable. These sound exposure guidelines are based on the best scientific 
data and are to be treated as interim until further research allows refinement and completion.  
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Noise Exposure Criteria for Fish 
Underwater noise effects to fish can include alteration of behavior, damage to auditory and non-auditory 
tissue, and mortality. The level of impact depends on the intensity and character of the noise, the distance 
to the noise source, and the size, mass and anatomical characteristics of the fish species (Hastings and 
Popper 2005). The injury criteria for fish from piling driving often cited comes from the Fisheries 
Hydroacoustic Working Group (FHWG) criteria (2008). This guidance document reports 206 dBpeak  
re 1 μPa as peak level and 187 dB re 1 μPa2s cSEL for fish over 2 grams. There are no published underwater 
noise criteria for Atlantic sturgeon; however, the results of a 2012 study that included lake sturgeon 
(Acipenser fulvescens) supported the FHWG criteria and even supported raising the criteria to 207 dB  
re 1 μPa2s cSEL for fish over 2 grams (Halvorsen et al. 2012). As a conservative measure, NOAA Fisheries 
and USFWS generally have used SPL 150 dB re 1 μPa as the threshold for behavioral effects to ESA-listed 
fish species (salmon and bull trout) for most biological opinions evaluating pile driving, citing that sound 
pressure levels in excess of SPL 150 dB re 1 μPa can cause temporary behavioral changes (startle and 
stress) that could decrease a fish’s ability to avoid predators (ICF Jones & Stokes 2009). The FHWG criteria 
does not address behavioral effects of pile driving noise on fish, as little is known regarding the threshold 
levels for such effects. Since no data on behavioral shifts in Atlantic sturgeon due to noise from similar 
construction activity exists, harassment distance for Atlantic sturgeon was not evaluated in the proposed 
Project underwater acoustic analysis. 

As noted earlier, the more recent Sound Exposure Guidelines for Fishes and Sea Turtles also contain 
applicable sound exposure guidelines for fish. For pile driving, guidelines were given for mortality and 
potential mortal injury and impairment including recoverable injury and TTS for fish with no swim bladder, 
fish where swim bladder is not involved in hearing, and fish where swim bladder is involved with hearing. 
Guidelines for fish with no swim bladder (particle motion detection) for mortality and potential mortal 
injury were prescribed as 219 dB re 1 μPa2s cSEL or 213 dBpeak re 1 µPa and the guidelines provided for 
recoverable injury are 216 dB re 1 μPa2s cSEL or 213 dBpeak re 1 µPa. Guidelines for fish with a swim 
bladder that is not involved in hearing (particle motion detection) for mortality and potential mortal injury 
were prescribed as 210 dB re 1 μPa2s cSEL or 207 dBpeak re 1 µPa and the guidelines provided for 
recoverable injury are 203 dB re 1 μPa2s cSEL or 207 dBpeak re 1 µPa. Guidelines for fish with a swim 
bladder that is involved in hearing (primarily pressure detection) for mortality and potential mortal injury 
were prescribed as 207 dB re 1 μPa2s cSEL or 207 dBpeak re 1 µPa and the guidelines provided for 
recoverable injury are 203 dB re 1 μPa2s cSEL or 207 dBpeak re 1 µPa. The guideline of 186 dB re 1 μPa2s 
cSEL for TTS was the same across all three groups of fish. Regarding shopping and other continuous noise 
sources, there is no direct evidence of mortality or potential injury to fish; however, there is some evidence 
of auditory effects TTS caused by continuous noise sources on fish with a swim bladder that is involved 
with hearing. Guidelines for recoverable injury and TTS are 170 dBrms re 1 μPa (for 48 hours) and 158 dBrms 
re 1 μPa (for 12 hours). Again, these sound exposure guidelines are based on the best scientific data and are 
to be treated as interim until further research allows refinement and completion.  

3.12.5 Existing Ambient Noise Conditions 
Ambient sound is defined as “background environmental noise not of direct interest during a measurement 
or observation.” The ambient sound level of a region is defined by the total noise generated, including 
sounds from both natural and anthropogenic sources. The received level is the sound level at the listener’s 
position. The degree of audibility of a new or modified sound source is dependent in a large part upon the 
relative level of the ambient noise. The level and frequency characteristics of the ambient noise environment 
are two factors that control how far away a given noise source can be detected (Richardson et al. 1995). In 
general, noise is only detectable if it is within the audible hearing range of the receiver, and of a higher 
level than the ambient noise environment at similar frequencies. A lower ambient noise environment results 
in audible noise out to greater ranges before diminishing below the background noise level. The potential 
zone in which noise emissions from a source are detectable depends on the levels and types of ambient 
noise in the environment surrounding the noise source. This section describes the wide range of existing 
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ambient sound levels in the ROI. These ambient sound sources contribute to the existing noise environments 
within the proposed ROI and are identified and described below. 

3.12.5.1 Ambient Airborne Noise Conditions 
Expected ambient airborne noise in the vicinity of proposed Project are dependent on existing land uses, 
vessel traffic, population densities, etc. and their associated in-air sound levels during both daytime and 
nighttime hours. As noted in Section 3.7.4, proposed Project activities would occur approximately 
27.1 nautical miles offshore of shoreline within Nassau and Suffolk Counties. This nearest shoreline area 
is considered to be the nearest airborne NSA, which is seasonally populated with numerous beaches and 
waterfront recreation areas. Jones Beach and Robert Moses Beach State Parks are situated to the east and 
residential buildings, public boardwalks, and commercial development are located to the west within the 
cities of Long Beach, Point Lookout, Lido Beach, and Atlantic Beach. In addition, to the east there are some 
undeveloped and/or rural portions of the NSA. Vessels ranging from small non-motorized recreational 
vessels to large oceangoing vessels operate within the ocean between the NSA and the proposed ROI. Thus, 
noise-sensitive receptors are expected to include local residents, vacationers, and recreational users, as well 
as through travelers aboard vessels. The nearest airports, including John F. Kennedy International and 
Triport International, are situated approximately 33 miles to the northwest of the ROI. Therefore, the 
principal contributors to the ambient acoustic environment would include motor and water vehicle traffic, 
rail movements, periodic aircraft flyovers, and natural sounds such as birds, insects, leaf or vegetation rustle 
during elevated wind conditions, and wave refraction onshore. Diurnal effects result in sound levels that 
are typically quieter during the night than during the daytime, except during periods when evening and 
nighttime insect noise dominates in warmer seasons. The eastern undeveloped or rural portions of the NSA 
are expected to have comparatively lower ambient sound levels than expected in the western residential and 
commercial areas.  

In the absence of Project-specific ambient measurement data, the existing sound level environment in the 
vicinity of the NSA was estimated with a method published by the Federal Transit Administration (FTA) 
in its Transit Noise and Vibration Impact Assessment (FTA 2006). This document presents the general 
assessment of existing noise exposure based on the population density per square mile and proximity to 
area sound sources such as roadways and rail lines. According to the U.S. Census Bureau, the average 
population per square mile within the vicinity of the NSA, including the noted cites of Long Beach, Point 
Lookout, Lido Beach, and Atlantic Beach, is 6,310.25 people per square mile. Table 3.12-8 presents the 
estimated ambient sound levels in the vicinity of the NSA; however, it is important to note that actual 
ambient noise levels would vary at a given location due to site-specific contribution of sound sources.  

Table 3.12-8. Estimated Ambient Sound Levels in Proximity to the NSA (A-Weighted Level [dBA]) 

Average 
Sound Level 

(dBA) 

Leq a/ Day Leq a/ Evening Leq a/ Night Ldn b/ 

55 50 45 55 

a/ Leq – equivalent sound level 
b/ Ldn – day-night average noise level 
Source: FTA 2006 

3.12.5.2 Ambient Underwater Noise Conditions 
The ambient (background) underwater sound level at a specific location consists of contributions from a 
range of natural and anthropogenic sound sources, including wind and wave action, precipitation, distant 
shipping, sonar activity, seismic sound from volcanic and tectonic activity, thermal sound, and marine life. 
Ambient sound conditions vary with factors such as location, time of day, season and meteorological and 
oceanographic conditions. As noted in the 2014 Underwater Noise Impact Assessment for the Proposed 
Project, the main sources of ambient underwater noise in the waters surrounding the Port and laterals are 
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primarily man-made shipping noise from the Port of New York and New Jersey and secondary natural noise 
from wind, precipitation, and surf noise in the regions closer to shore. 

From 500 Hz and 100 kHz, the ambient environment is typically dominated by natural wind and wave 
sound level, which tends to increase with increasing wind speed. Wind generated wave action and the 
resultant sound levels occur over a broad range of frequencies, and the sound levels are related to the 
wind speed and consequent sea conditions (Richardson et al. 1995). Typical received sound levels 
associated with ambient underwater sound are in the range 80 to 120 dB re: 1μPa2/Hz over a wide frequency 
range, with much of the energy in the 2 to 200 Hz frequency band (OGP/IAGC 2004). Wind is generally 
the major contributor to underwater noise between 100 Hz and 30 kHz, while wave generated noise is a 
significant contribution in the infrasonic range (1 to 20 Hz). Wenz (1962) determined an empirical rule as 
an approximation for spectrum levels of wind-dependent ambient noise. From 500 Hz and 5 kHz, spectrum 
levels decrease 5 dB per octave with increasing frequency, and increase 5 dB with each doubling of wind 
speed from 5 to 75 km/hr. The spectrum level at 1 kHz in shallow water is 56 dB re 1 μPa2/Hz when the 
wind speed is 9 km/hr (i.e., Beaufort “sea state two”). In an open ocean environment, sea states of greater 
than four are common, resulting in wind-dependent ambient overall noise levels of 100 to 120 dB re 1 μPa. 

In addition, biological species identified within the proposed ROI contribute to the existing underwater 
noise environment. As noted in Section 3.2.3, the oyster toadfish (Opsanus tau) is common within the 
seafloor shallow estuarine areas of New York Bight and is capable of producing (and detecting) sounds by 
vibrating the swim bladder. Drums, croakers (Family Sciaenidae), and searobins also produce drumming 
sounds by vibrating their swim bladders and are among the “noisiest” of all fish species in the ROI (Moyle 
and Cech 1996). Also, as noted in Section 3.3.1, the fin whale, humpback whale, and North Atlantic right 
whale species have been observed via acoustic detection surveys in New York Bight. Sound pressure levels 
in the water from some whales and dolphins have been measured in the range of 170 dB to as high as 228 dB 
at 1 meter (NRC 2003). 

The proposed Port is located approximately 2.5 km from the closest traffic lane (Ambrose to Nantucket 
Traffic Lane), and 50 km to the entrance of New York Harbor. Therefore, existing ambient underwater 
noise levels in the ROI in the New York Bight are expected to be higher than ambient natural conditions 
due to frequent vessel traffic (both recreational and commercial). The Port of New York and New Jersey is 
considered the third busiest port in the United States by total vessel calls, with the most common vessel 
types being container ships, tankers, and roll on/roll off vessels (MARAD 2013). Major anthropogenic 
sound sources occurring offshore of the New York coast are shipping (vessel traffic such as cargo ships and 
petroleum tankers), commercial and recreational fishing boats, recreational vessels, sonar systems, 
oceanographic research, dredging/reclamation activities, and construction activities.  

Shipping and service-vessel traffic is a major source of low-frequency noise (5 to 500 Hz) and includes 
noise from propellers, engine boats, and auxiliary systems such as diesel generators. The primary source of 
underwater noise from vessels is propeller cavitation; however, propeller singing, propulsion 
machinery/engine noise, and other onboard equipment are additional sources. Medium- and high-speed 
diesel engines that are built with simple connecting rods can be relatively noisy; the noise due to propulsion 
may exceed that of cavitations in these types of vessels. Noise associated with many ships is a strong tone 
between 100 and 1,000 Hz, although some broadband components of the cavitation noises may extend to 
100 kHz (Richardson et al. 1995). Tonal noise from vessels is most noticeable at lower speeds, with 
different types of vessels producing different tonal signatures (NRC 2003). Source levels for commercial 
ships range from 180 to 195 dB re 1 μPa which dominate underwater noise in the 10 to 500 Hz frequency 
bands (NRC 2003; Hildebrand 2009; McKenna et al. 2012). Vessel traffic noise varies considerably 
depending upon vessel size and speed. According to the MMS, noise from small vessels ranges from  
145 to 170 dB at 1 meter and very large vessels from 169 to 198 dB at 1 meter (MMS 2004b; Richardson 
et al. 1995). 
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A study conducted by the Bioacoustics Research Program at the Cornell Laboratory of Ornithology, Cornell 
University (2010) provided the first quantitative analysis of the background ocean noise in New York 
coastal waters. The acoustic monitoring equipment from this study consisted of seven marine autonomous 
recording units (MARUs) deployed approximately 4 to 70 nautical miles south of the Long Island, New 
York coast (which is in the vicinity of the proposed Project). The recording periods included a total of 
258 days and included spring, fall and winter. No data were collected in the summer due to budget 
constraints. During the study, elevated background sound levels ranging from 100 to 140 dB for 3 to 
4.5 hours/day were recorded on a daily basis in waters offshore of the Long Island coast. These results 
indicate that high background noise levels were present for about 30 to 50 percent of the time in the waters 
offshore of Long Island and appear to be largely due to the high level of shipping traffic in the region 
(Cornell Lab of Ornithology 2010). 
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4.0 Environmental Consequences of the Proposed Action and Alternatives 
Potential impacts on environmental resources may be long-term or short-term; negligible, minor, moderate, 
or major; adverse or beneficial; direct or indirect; or significant. As used in this analysis, these 
characteristics are defined below. 

Long-Term or Short-Term 
These characteristics are determined on a case-by-case basis and do not refer to a rigid time period. In 
general, long-term impacts would occur either continually or periodically throughout the life of the 
proposed Port Ambrose Deepwater Port (Port Ambrose Project, Port or Project) (e.g., operational air 
emissions), or the impacts of an activity would last for years after an activity occurred. Short-term impacts 
are those that would occur only during a specific phase of the proposed Project, such as during construction 
or installation activities. Because construction of proposed Project components would occur over a 
20-month period spread out between two calendar years, actual construction-related impacts could last up 
to nine months; these were considered short-term because the impacts would end at the time, or shortly 
after, construction activities ceased. The duration of most short-term impacts would be only a few hours or 
days (USCG and MARAD 2006a-c). 

Negligible, Minor, Moderate, or Major 
These relative terms are used to characterize the magnitude of an impact. Negligible impacts are generally 
those that might be perceptible, but are at the lower level of detection. A minor impact is slight, but 
detectable. Moderate impacts are those that are more perceptible, typically are more amenable to 
quantification or measurement, and may approach major or significant thresholds. Major or significant 
impacts are those that, in their context and due to their intensity (severity), have the potential to meet the 
thresholds for significance set forth in Council on Environmental Quality (CEQ) regulations.28 Such 
impacts warrant heightened attention and examination for potential means for mitigation in order to fulfill 
the policies set forth in the National Environmental Policy Act (NEPA). Implementation of the mitigation 
measures identified in this draft Environmental Impact Statement (EIS) would reduce the magnitude of any 
impact initially identified as major/significant to minor (USCG and MARAD 2006a-c). 

Adverse or Beneficial 
An adverse impact would cause unfavorable or undesirable outcomes on the natural or human environment. 
A beneficial impact would cause positive outcomes on the natural or human environment. A single act 
might result in adverse impacts on one environmental resource and beneficial impacts on another resource. 
For example, sediment disturbance could expose benthic invertebrates to predation, which would adversely 
impact the benthic community, but would result in a beneficial impact on fish by increasing prey availability 
(USCG and MARAD 2006a-c). 

Direct or Indirect 
Direct impacts can be identified and assessed with more certainty than indirect impacts because they occur 
at the same time and the same place as the proposed Project. Direct impacts can be short-term or long-term. 
Indirect impacts are more difficult to identify and assess because they occur in the near and distant future 
and involve dynamic variables. Indirect impacts would not occur if it were not for the proposed Project 
(USCG and MARAD 2006a-b). 

Significance 
Significant impacts are those that, in their context and due to their intensity (severity), meet the thresholds 
for significance set forth in CEQ regulations.29 This final EIS meets the agencies' requirements to prepare 
a detailed statement on major federal actions significantly impacting the quality of the human 
environment.30 

                                                      
28 40 Code of Federal Regulations (CFR) 1508.27 
29 40 CFR 1508.27 
30 42 United States Code (U.S.C.) 102.2(c) 
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4.1 Water Resources 
4.1.1 Introduction 
This section addresses potential impacts on water resources associated with the proposed Project and 
alternatives, including the No Action Alternative. As discussed in Section 3.1, the proposed Project would 
be located in the New York Bight. Potentially affected water resources in the Region of Influence (ROI) 
include the marine waters of the nearshore and offshore portions of the New York Bight. Alteration of the 
ecosystem’s water characteristics potentially could impact the overall habitat. Only marine surface water 
resources are discussed in this section, as there would be no notable impacts on onshore surface water 
features or groundwater resources. 

Construction, operation, and decommissioning of the proposed Project would be highly localized and have 
no significant impact on the physical oceanography within the ROI. Impact that does occur would be minor. 
The following sections identify the activities that would affect one or more of the water quality components 
(salinity, temperature, dissolved oxygen (DO), turbidity, trace elements and human-related discharges) as 
defined in Section 3.1. These characteristics are determined on a case-by-case basis and do not refer to a 
rigid time period. In general, long-term impacts would occur either continually or periodically throughout 
the life of the proposed Port Ambrose Project. 

4.1.2 Physical Oceanography 
4.1.2.1 Impacts of Construction 
Marine currents potentially could be affected by installation of the proposed Port and Mainline construction 
operations and would cause turbulence and eddies in the downcurrent shadow of these operations. The flow 
changes and disruptions would extend a short distance downcurrent before returning to ambient conditions. 
Therefore, impacts on physical oceanographic conditions (currents, tides and wave patterns) associated 
with the presence of these structures would be anticipated to be short-term and negligible, as the ROI covers 
a minor area within the context of the larger New York Bight oceanographic environment. The use of 
dynamic positioning (DP) vessels would have no turbidity-related water quality impacts associated with 
vessel positioning; however, minor eddies and increased flow velocities are expected that would extend 
short distances downgradient of the construction operations.  

Placement of fixed structures on the seafloor pipeline end manifolds (PLEMs), PLEM anchors (if required), 
submerged turret loading buoy (STL Buoy) landing pads, buoy anchors, and anchor chains result in direct 
and minor changes in seafloor bathymetry localized to the structures themselves. 

4.1.2.2 Impacts of Operation  
Negligible impacts on the physical oceanography would result from changes in flow and velocities due to 
the presence of the proposed Port facilities blocking and re-directing flow. No modeling has been conducted 
for these impacts, but it is expected that currents should return to ambient conditions immediately 
downcurrent from the current disrupter. Section 3.1 discusses the currents within the New York Bight. The 
New York Bight is affected by two large current systems: the northeastward flowing Gulf Stream current, 
located offshore of the New York Bight, and the south and southeastward flowing shelf water current, that 
flows down from Canada parallel to the northeast shoreline. The interaction of these two current systems 
results in the establishment of a cyclonic (counterclockwise) gyre in the New York Bight. In addition as 
also discussed in Section 3.1, surface currents in the New York Bight area are the more significant and are 
primarily wind-driven. Based on the relative size of the Port facilities with respect to the New York Bight 
and the fact that the diving forces on currents are much larger than the New York Bight itself, current at 
depth will return to ambient conditions down current of the proposed Port facilities. The proposed Port 
facilities will have minimal effects on surface currents when vessels are moored to the STL Buoys. 
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4.1.2.3 Impacts of Decommissioning 
Short-term, minor direct impacts on the physical oceanography associated with decommissioning would be 
similar to those associated with construction, but because they happen over a much smaller area (the 
proposed Mainline would be abandoned in-place, to be consistent with current federal policies to minimize 
adverse impacts; see Bureau of Ocean Energy Management’s (BOEM’s) Notice to Lessees No. 2010-G05), 
the extent of the impacts would be less. The recovery of the STL Buoys, PLEMs, flexible risers, and controls 
would result in localized turbidity and minor short-term changes in current and wave action from 
disturbances on the seafloor and decommissioning vessels. 

4.1.3 Water Quality 
4.1.3.1 Impacts of Construction  
Discharge from construction support vessels would include deck runoff and engine cooling water. All gray 
water and sanitary wastewater disposal would operate according to the International Convention for the 
Prevention of Pollution from Ships (MARPOL) and U.S. Coast Guard (USCG) requirements. Marine 
vessels would be well maintained and comply with USCG requirements, and therefore would result in 
negligible impacts on water quality, especially given the limited time frame of construction operations. 
Water use during construction is identified in Table 4.1-1. 

Routine Discharges 
Construction support vessels would be required to fabricate, lower, and backfill the proposed Mainline and 
pipeline laterals, install the proposed Port structures, and generally support the construction efforts in the 
ROI. Routine discharges from these marine vessels would include deck runoff and engine cooling water. 
All gray water and sanitary wastewater would be stored onboard for appropriate disposal. All discharges 
from the marine vessels would comply with USCG requirements and the requirements highlighted in 
Table 1.4-1. The use of well-maintained vessels designed and operated in compliance with the applicable 
regulatory requirements is expected to ensure that routine discharges from marine vessels would result in 
short-term, negligible impacts on water quality in the ROI, especially given the limited time frame of 
construction. 

Accidental Releases of Fuel, Oil, and Other Chemicals 
Construction support vessels would have varying quantities of fuel, other oil (hydraulic oil, lubricating oil, 
greases, etc.), and other chemicals stored and/or in use in support of construction. Accidental releases are 
unlikely, but could have potentially adverse direct impacts on local water quality.  

Construction support vessels would comply with the applicable USCG requirements that have been 
developed to minimize the potential for an accidental release or spill and provide for rapid response should 
one occur. Vessels would be required to have a USCG-approved spill prevention, control and 
countermeasure (SPCC) plans that identify specific measures to avoid or minimize potential impacts of a 
spill. Vessels also would be required to maintain spill kits as outlined in its spill plan. 

If a release of oil were to occur, it would be expected to result in a sheen on the water surface and elevated 
concentration of hydrocarbons in the upper water column. Minor releases likely would dissipate rapidly 
with negligible impact. In order to verify this potential impact, Liberty Natural Gas, LLC (Applicant or 
Liberty) used National Oceanic and Atmospheric Administration’s (NOAA) Automated Data Inquiry for 
Oil Spills (ADIOS) oil weathering model to assess the fate of such a release of diesel oil in the proposed 
Project area. Based on the NOAA ADIOS model, predicted dissipation of a maximum spill of 2,500 barrels 
(105,000 gallons) is rapid. Dissipation was rapid; the amount of time it took to reach concentrations of less 
than 0.05 percent varied between 0.5 and 2.5 days, depending on ambient wind. Concentrations of less than 
0.5 percent occurred within 44 hours with 10 knot winds and within 11 hours with 20 knot winds. Surface 
currents were assumed to be wind-driven and in the same direction as ambient winds (towards the north-
northwest). 
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Table 4.1-1. Construction Vessel Seawater Intake and Discharge 

Activity Location Vessel Type 
Typical 

Operation 
and Duration 

Total SW 
Intake 
(gpm) 

Total SW 
Disch. 
(gpm) 

CW Intake/ 
Disch. 
(gpm) 

Total 
Operation 

(hrs) 

Total SW 
Intake 

(MMgal) 

Total SW 
Disch. 

(MMgal) 

Total CW 
Intake/ 
Disch. 

(MMgal) 

Hot Tap Installation (intake/ 
discharge based on 2 tugs) 

Transco Pipeline Work barge 
(anchored) / Tug 

24/7 for 36 
days 

1,765 1,761 1,761 864 91.5 91.3 91.3 

Pipeline Installation Pipe Haul 
Spread (intake/discharge based 
on 3 tugs) 

Mainline route and 
Port 

DP Pipelay Vessel 24/7 for 45 
days 

8,827 8,805 8,805 1080 572.0 570.6 570.6 

Tug boat escorting 
barge 

2,644 2,642 2,642 1080 171.3 171.2 171.2 

Pipeline Lowering and Backfilling Mainline route DP Plow Vessel 24/7 for 90 
days 

4,411 4,403 4,403 2160 571.7 570.6 570.6 

Hot Tap Tie-in Transco Pipeline DP Dive Support 
Vessel (DSV) 

24/7 for 46 
days 

1,325 1,321 1,321 1104 87.8 87.5 87.6 

Collocated Y Install and Tie-in Port 

PLEM to Lateral Tie-ins Port 

Crew Boat Mainline route and 
Port 

Crew Boat 12/7 for 6 
months 

441 440 440 2160 57.1 57.1 57.1 

DP DWP Installations Port Heavy Lift Vessel 24/7 for 26 
days 

4 0 0 624 0.2 0.0 0.0 

Port DP DSV 24/7 for 58 
days 

1,325 1,321 1,321 1392 110.7 110.3 110.3 

Flood, Hydrostatic Test, Dewater 
(intake/discharge for tugs based  
on 2 tugs) 

Port Work barge 
(anchored) / Tug 

24/7 for 45 
days 

1,765 1,761 1,761 1080 114.4 114.1 114.1 

Transco Pipeline DP DSV 24/7 for 45 
days 

1,325 1,321 1,321 1080 85.9 85.6 85.6 

Total Construction Vessel Seawater Intake and Discharge 1,862.6 1,858.2 1,858.2 

Notes: 
SW = seawater 
CW = cooling water 
gpm = gallons per minute 
MMgal = million gallons 
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If a more significant release were to occur from construction vessels, actions would be taken to control and 
clean up the spill and minimize the impact. Based on the quantity of petroleum products and chemicals 
present on the various construction vessels that are anticipated to be used, the design of the vessels in 
accordance with applicable USCG requirements, and the availability of spill response plans and equipment, 
it is anticipated that the potential for water quality impacts from an accidental petroleum product spill would 
be short-term and minor. 

Hydrostatic Test Water Discharges 
Hydrostatic test water discharges in the proposed Project area would be performed in accordance with an 
individual National Pollutant Discharge Elimination System (NPDES) wastewater discharge permit that 
would be issued by U.S. Environmental Protection Agency (USEPA) Region 2. The estimated discharge 
would be 3.5 million gallons. A detailed water use for hydrostatic testing is presented in Table 4.1-2. 

Table 4.1-2. Hydrostatic Testing Seawater Intake and Discharge 

Pipeline Segment Intake/ Discharge 
Location 

Total SW 
Intake 
(gals) 

Total SW 
Discharge 

(gals) 
Flood subsea tie-in: 
30-inch header, 16-inch hot- taps and 26-inch tie-in spools. 

Transco Pipeline at 
SSTI 4,400 0 

Flood Laterals and Mainline:  
24.64 miles, 26-inch diameter x 0.52- inch  Port at CYA 3,300,000 0 

Flood, Test and Dewater Buoy 1 Riser: 
794-feet 14-inch diameter Port at STL Buoy #1 6,350 6,350 

Flood, Test and Dewater Buoy 2 Riser: 
794-feet 14-inch diameter Port at STL Buoy #2 6,350 6,350 

Flood collocated "Y" assembly 
26-inch diameter tie-in spools Port at CYA 5,000 0 

Hydrostatic pressure test of Mainline and Laterals:  
Assume 5 percent of pipeline volume is required as the 
additional volume needed to pressurize system. 

Port at PLEMs 165,000 0 

Dewater and Dry Mainline and Laterals: 
Vent pressurized water from hydrostatic test and dewater 
pipeline 

Port at PLEMs 0 3,474,400 

Total Hydrostatic Test Water Intake and Discharge 3,487,100 3,487,100 

Discharge water at the PLEMs would be tested for the biocide tetrakis (hydroxymethyl) phosphonium 
sulfate (THPS) concentration, collected in a mixing tank, dosed with an appropriate concentration of 
hydrogen peroxide, and discharged below the water surface using a diffuser. The U.S. Environmental 
Protection Agency (USEPA) has previously determined that treated discharges on a similar project would 
be small in volume and that the anticipated treatment of biocides (using hydrogen peroxide) will not 
contribute to unreasonable degradation of the ocean and environment, and that neutralized biocide treated 
flood water will display low toxicity (USEPA 2007). Hydrostatic test water discharges, therefore, would 
occur over a limited time frame and with appropriate pre-discharge treatment (neutralization with hydrogen 
peroxide); such discharges are expected to result in short-term, and minor direct impacts on water quality. 

If an accidental spill or discharge of un-neutralized hydrostatic test water occur, potential impacts on water 
quality and the marine environment would be greater, but should remain localized to the discharge plume 
and short-term because THPS naturally degrades to an ecologically inert compound (Zhoa et al. 2008).  
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Turbidity 
Short-term and adverse direct impacts on water quality and other biologic processes could result from 
increased turbidity during construction when sediments transported by currents resettles. The proposed 
Mainline and pipeline laterals would be installed using a dynamic positioning pipelay vessel (DPPV). The 
DPPV would maneuver along the predetermined route without the use of anchors and associated connecting 
wire cables.  

Installation along the portion of the route that crosses existing cables would be installed using hand-jetting 
equipped divers. Once the pipe has been lowered to the target depth, the trench would be backfilled with 
material from the temporary spoil piles. 

Surface sediment samples collected as part of the marine survey by AECOM (2014) indicated that 
sediments within the ROI consisted of 97 percent sand or sand/gravel. 

It is expected that a majority of the proposed Mainline would be installed in plowed trenches to a target 
depth of 4 feet, and then backfilled using plowing equipment similar to that used for installation. In addition, 
the U.S. Army Corps of Engineers (USACE) would require burial of the proposed Mainline to a depth of 
10 feet in the area of the proposed Mainline (milepost [MP] 17.0 to MP 21). Should a USACE permit be 
issued for the proposed Project, all disturbed areas would be required to be returned to pre-construction 
conditions immediately upon completion of construction. These installation activities would create a 
temporary spoils pile of sandy material near the trench that would then be used as backfill Disturbed areas 
would not be left over time or allowed to return to pre-disturbance conditions by natural processes and 
currents. It is expected that the areas of the trench that would be excavated to 10 feet would create more 
turbidity at greater distances from the trench because more material would be disturbed and the deeper 
trench would require excavation using a jet sled, pushing sediment plumes higher into the water column 
because more sediment would be disturbed (Appendix D).  

Based on requirements of the USACE, when the proposed Mainline passes through the open water Ambrose 
Anchorage (MP 17.0 to MP 20.1), the proposed Mainline will be buried to a greater depth and armored 
with stone. The reason for this requirement is to protect the pipeline from anchor strike over this 3.1 mile 
portion of the Project. Specifically, the trench will be excavated to 10 feet using a combination of plowing 
and jetting with the top of the pipe at 7 feet below the surface. Two separate layers will be backfilled on 
top of the pipe. The first will consist of an approximate 3-foot layer of imported 8-inch minus graded rock, 
covered by an approximate 4-foot layer of imported sand and gravel with similar grain size as native 
material. 

The pipe lowering will be performed immediately after the completion of the plowing operation when the 
pipeline has been lowered to the initial target depth of 4 feet below the natural bottom surface. The pipeline 
will then be flooded with seawater that will increase the specific gravity of the line and assist the jetting 
lowering operation. To achieve the required depth, two to three passes of the jet sled may be required. Once 
the pipeline is lowered by jetting, the remaining trench will be backfilled with imported rock and sand. The 
backfilling operation will begin after surveys confirm the pipeline has been successfully lowered.  

The estimated total volume of rock and sand material required for backfilling this section of the pipeline 
within the 3.1 miles of anchorage area totals approximately 146,000 cubic yards. Approximately, 
66,000 cubic yards (102,000 tons) will consist of 8-inch minus high silica content rock that will be placed 
to bring the cover level to 3 feet above the top of pipe. The remaining 80,000 cubic yards (114,000 tons) 
will be comprised of a natural gravelly sand similar to native materials (i.e., medium to coarse sands, with 
low fines and organics content). Approximately 45 hopper barge loads, each carrying 4,800 tons will be 
required to move this material to the area. Final source of fill material would be determined at the time of 
procurement. Liberty has identified that Amboy Aggregates, a subsidiary of Great Lakes Dredge & Dock 
Company, as a potential candidate to supply supplemental backfill material. Other potential candidate 
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companies capable of providing supplemental backfill material in the immediate New Jersey/New York 
area include:  

• Peckham Industries (NY); 
• Colarusso & Sons (NY); 
• Tilcon (NY);·  
• New Jersey Sand & Gravel (NJ); 
• Dun Rite Sand & Gravel (NJ); and 
• New York Sand & Gravel (NY). 

To avoid disturbance of the water column and reduce overall turbidity, the backfill vessel will be equipped 
with tremie (a long tube) equipment to place the material directly into the trench. The vessel will utilize a 
crane with bucket to either load directly into the tremie tube or with an added belt loading system. 

Sediment model predictions of total sediment deposition are provided in Appendix D. Given that the total 
material lost to the water column (fines from both sand and stone) would remain the same as the assumed 
values in Appendix D, the model predictions of total sediment deposition would be similar and is discussed 
below. The survey vessel will monitor and track the backfilling operation to ensure that the trench has been 
backfilled in accordance with USACE permit and construction requirements. 

Hydrodynamic modeling of the sediment dispersion and deposition due to trenching was performed 
incorporating local oceanographic and environmental conditions. Since state waters consist of 25 percent 
fines, and federal waters of only 5 percent fines, these areas were analyzed separately, because grain size 
influences the characteristics and behavior of sediment plumes. The model also took into consideration the 
added burial depth required within the Ambrose anchorage area, between MP 17.0 and MP 20.1. 

In state waters, the predicted extent of the sediment plume was up to 10,500 feet, at a 25 milligrams per 
liter (mg/L) suspended solid concentration, in areas of both plowing and jetting. Plumes of high suspended 
solid concentration (i.e., 100 mg/L) averaged 385 to 919 feet. The maximum area of a 0.2-inch deposition 
was estimated as 2,541 feet. In federal waters, sediment plumes and deposition were generally lower, due 
to the smaller proportion of fine-size particles. The maximum plume size was estimated as 7,800 feet, with 
a concentration of 25 mg/L, in the area of jet sled activities. On average, sediment plumes with high 
suspended solid concentrations (i.e., 100 mg/L) were predicted to extend 315 to 1,016 feet. The maximum 
area of 0.2-inch sediment deposition in federal waters was predicted as 2,485 feet. Maximum values are 
predicted to occur in isolated areas, while mean values are more representative of a more typical outcome. 
Therefore, based on mean values, elevated concentrations of suspended solids (in excess of 50 mg/L) are 
likely to occur within 1,400 feet of the proposed Mainline in state waters and within 700 feet in federal 
waters.  

Heavy deposition (0.8 inch or greater) is likely to occur within 190 feet of the proposed Mainline in state 
waters and within 110 feet in federal waters. Therefore, dispersion and sedimentation impacts on benthic 
resources would be focused around the proposed Mainline during construction activities. Turbidity and 
sedimentation would also result from the anchor chain sweep, but these impacts are discussed in terms of 
normal operation. 

Salinity, DO, Trace Elements, Nutrients 
The construction of the proposed Project is expected to have short-term and minor direct impact on the 
overall water quality in the ROI. Based on the volumes of discharge from construction and support vessels, 
the impact on salinity would be negligible in relation to the surrounding ocean water volumes. 

DO could be potentially impacted directly at the discharge point of the vessel, but these would be minor as 
they would be highly localized at the point of discharge. Cooled water discharge would also have a minor 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

4.0 – Environmental Consequences 4-8 

effect to the DO concentrations, as equalization between warm and cold water would occur with rapid 
plume dispersion. 

Anthropogenic/naturally occurring trace elements and nutrients could potentially be disturbed and re-
suspended into the water column during construction activities. Based on historical uses along the proposed 
Mainline and within the proposed Port area, it is unlikely that these constituents would be present in 
significant quantities. Based on sediment dispersion and deposition modeling related to trenching activities 
(Hodge 2014), re-entrainment of sediment into the water column would be limited in quantity and of short 
duration. 

4.1.3.2 Impact of Operation  
Once the liquefied natural gas (LNG) regasification vessels (LNGRVs) have been fully commissioned, no 
discharges are anticipated from LNGRVs during natural gas offloading at the proposed Port facilities. 
Table 4.1-3 indicates the water use for commissioning. The estimated volume of withdrawal/discharge 
(open-loop) for the 45 days of commissioning is 5,700 gallons per minute (gpm) with an estimated change 
in temperature of 10 degrees based on CORMIX modeling (Appendix J). The modeling also indicates that 
the buoyant thermal plume associated with the plume is minor in extent and magnitude.  

Routine Discharges 
Sufficient storage would be provided so that there would be no sanitary (black water) or hoteling (gray 
water) discharges when the LNGRV is at the proposed Port facilities.  

As described in Section 2.1.5.1, an LNGRV connected to a STL Buoy in regasification mode would use 
seawater from its ballast water tanks as a source of cooling water in a closed-loop mode. Water would be 
recycled to and from the ballast water tanks, so there would be no discharge of cooling water at the proposed 
Port facilities. There would be ballast water withdrawal during regasification to replace the weight of the 
LNG that has been re-gasified and offloaded from the vessel at the rate of approximately 1,338 gpm to 
balance the 400 million standard cubic feet per day (MMscf/d) regasification sendout rate. However, there 
would be no discharge at the proposed Port facilities. This ballast water would be discharged to balance the 
loading of LNG at a foreign port.  

Table 4.1-4 indicates water use averaged out over a 365-day period and, therefore, would be considered 
conservative, as there would be times during the year when the LNGRV would not be in the proposed Port. 

Discharges could occur during specific unique events, such as the commissioning of the proposed Port 
facilities and/or during the commissioning of a new LNGRV at the proposed Port facilities. The reason this 
may occur during commissioning is because of the extended length of time an LNGRV would be in port, 
because during this time ballast water temperatures may rise above cooling water temperature requirements. 
For the purpose of this evaluation, it is assumed that commissioning of the proposed Port facilities would 
be performed simultaneously with the commissioning of a new LNGRV. In this process, a new LNGRV 
would arrive at one of the STL Buoys, retrieve and connect to the STL Buoy, install an emergency shut-
down valve, test the STL Buoy and vessel equipment and controls (test valves, pipeline integrity, etc.), test 
the safety systems, and perform regasification skid performance testing. The LNGRV then would 
disconnect from the first STL Buoy, move to the second STL Buoy, and generally repeat the exercise, 
followed by the emissions performance testing. 

Due to the limited operation of the regasification system, recirculation of ballast water may be needed to 
meet vessel cooling water requirements. If recirculation of ballast water is determined not to be adequate, 
seawater would be used to supply the LNGRV’s central freshwater coolers, dump condenser, and 
freshwater generators during the commissioning period (a time frame of up to 45 days). This process like 
all other discharges for the proposed Project would be regulated through an NPDES permit. 
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Table 4.1-3. Potential LNGRV Commissioning Seawater Intake and Discharge 

Activity Location Vessel 
Type 

Typical 
Operation and 

Duration 

Total SW 
Intake 
(gpm) 

Total SW 
Disch. 
(gpm) 

CW Intake/ 
Disch. 
(gpm) 

Total Operation 
(hrs) 

Total SW 
Intake 

(MMgal) 

Total SW 
Disch. 

(MMgal) 

Total CW 
Intake/ 
Disch. 

(MMgal) 

Approx. 
Timing 

Commissioning 
of LNGRV and 
STL Buoys 

Port at STL 
Buoys LNGRV 

Intermittent 
activity over a 
45-day period 

7,038 5,700 5,700 1080 (max.) 456.01 369.4 369.4 mid-Oct to 
early-Dec 2018 

Notes: 
1. Approximate timing based on construction schedule presented in the September 2012 DWP application (amended September 2014). 
2. Seawater (SW) intake includes assumed ballast water intake rate of 1,338 gpm and cooling water (CW) intake rate of 5,700 gpm. 
3. Total seawater intake and discharge volumes represent maximum volumes based on continuous operation over 45 day period. LNGRV/STL Buoy commissioning related 
testing would be implemented intermittently during the commissioning period. Actual seawater intake/discharge volumes should be substantially less than these maximum 
volumes. 

Table 4.1-4. LNGRV Operations Seawater Intake and Discharge 

Activity Location Vessel 
Type 

Typical 
Operation and 

Duration 

Total SW 
Intake 
(gpm) 

Total SW 
Disch. 
(gpm) 

CW Intake/ 
Disch. 
(gpm) 

Total Annual 
Operation (hrs) 

Total SW 
Intake 

(MMgal) 

Total SW 
Disch. 

(MMgal) 

Total CW 
Intake/ 
Disch. 

(MMgal) 

Approx. 
Timing 

LNGRV ballast 
water intake 

Port at STL 
Buoys LNGRV 24/7 (45 trips 

per year) 1,338 0 0 8,760 703.5 0 0 Begins Dec 
2018 

Notes: 
1. Approximate timing based on construction schedule presented in the September 2012 DWP application (amended September 2014). 
2. Total seawater (SW) intake and discharge volumes assumes LNGRV operation 24 hours per day and 365 days per year and do not account for periods when there is not an 
LNGRV at Port. Therefore, these volume estimates should be considered conservative maximum volumes. 
CW = cooling water 
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It is estimated that the average cooling water intake/discharge rate for an LNGRV could approach 
8.2 million gallons per day (mgd) during this period. Based on CORMIX modeling, the estimated 
temperature difference between cooling water intake and discharge is anticipated to be in the range of 
approximately 9 to 14°F (5 to 8°C), with a maximum difference of 18°F (10°C). The cooling water would 
discharge through a pipe anticipated to be approximately 2.3 feet in diameter at a depth of 38 feet and would 
be oriented vertically downward. The primary water quality impact associated with this limited duration, 
cooling water discharge would be the potential thermal impact from the heated discharge. 

Operation of the proposed Project is expected to result in short-term, minor adverse thermal water quality 
impacts. The CORMIX model (Appendix J) prepared by the Applicant indicates the thermal plume 
associated with LNGRV commissioning for cooling water discharges is expected to be minimal in both 
areal extent and magnitude. The model indicates that this prediction is applicable across the range of 
seasonal water column conditions when the water column is both completely mixed and stratified, as well 
as across the possible range of anticipated current velocities. 

In three of the four discharge scenarios evaluated, at the point where the plume’s excess temperature is 
predicted to drop below 1.8°F above ambient, the centerline of the rising conical plume is predicted to be 
located 34 to 42 feet beneath the water surface, and the volume of water exposed to temperatures of 1.8°F 
greater than ambient is estimated to be between approximately 1,500 and 2,700 ft3. In the fourth model run 
where the plume is predicted to mix with the surface layer prior to dropping below the 1.8°F criterion 
(summer, stratified conditions) with an ambient current of 0.19 knots. The resultant surface plume is 
anticipated to meet the criterion within approximately 30 feet downcurrent of the discharge point. The 
surface plume is predicted to have a surface area of approximately 716 square feet (ft2) and a thickness in 
the range of approximately 5 to 8 feet. The volume of water exposed to temperatures of 1.8°F greater than 
ambient is predicted to be approximately 7,500 ft3. In the four scenarios evaluated, the estimated plume 
travel time from the point of discharge to the compliance point is predicted to be less than two minutes. 

Compliance with the USEPA’s 1.8°F excess temperature criterion is predicted to occur within less than 
90 feet of the point of discharge, which is well within the typical 328-foot regulatory mixing zone. The 
plume centerline temperature is predicted to drop from 18°F greater than ambient at the point of discharge 
to less than 1.8°F greater than ambient within approximately 30 to 90 feet downcurrent of the point of 
discharge.  

An operation support vessel would be required to support the operations efforts. Routine discharges from 
these marine vessels would include deck runoff and engine cooling water. All gray water and sanitary 
wastewater would be stored onboard for appropriate disposal. All discharges from the marine vessels would 
comply with USCG requirements and the requirements highlighted in Table 1.4-1. The use of well-
maintained vessels designed and operated in compliance with the applicable regulatory requirements is 
expected to ensure that routine discharges from marine vessels would result in negligible impacts on water 
quality, especially given the limited time frame LNGRVs and the support vessel would be in the area. 

Accidental Releases of Fuel, Oil, and Other Chemicals 
The LNGRVs and the support vessel would have varying quantities of fuel, other oil (e.g., hydraulic oil, 
lubricating oil, greases, etc.), and other chemicals (e.g., aqueous urea, mercaptan, etc.) stored and/or in use 
in support of facility operations. Accidental releases of these various substances to the waters surrounding 
the proposed Project could cause potentially direct, adverse impacts on local water quality. 

The LNGRV engines would be fueled primarily by natural gas, but would be capable of running on marine 
diesel oil at low engine loads. Other marine support vessels typically would run on fuel oil. All vessels 
operating at the proposed Project would comply with the applicable USCG and MARPOL requirements. If 
a release of oil were to occur, it would be expected to result in a sheen on the water surface and elevated 
concentration of hydrocarbons in the upper water column. Minor releases likely would dissipate rapidly 
with negligible impact. Major releases of fuel would be handled in accordance with the Applicant’s Spill 
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Response Plan. In the case of an emergency, a Spill Response Plan would be followed to handle any 
accidental spills so that they would be small and not enter the ocean. Models suggest that a spill of up to 
84 gallons would rapidly dissipate, with the actual rate dependent upon environmental conditions. A model 
was developed using NOAA's ADIOS to predict the dissipation rate of the maximum most probable 
discharge of 2,500 barrels (105,000 gallons) of fuel oil. Dissipation was rapid; the amount of time it took 
to reach concentrations of less than 0.05 percent varied between 0.5 and 2.5 days, depending on ambient 
wind. Concentrations of less than 0.5 percent occurred within 44 hours with 10 knot winds and within 
11 hours with 20 knot winds. 

LNG Spills 
Short-term, minor, direct adverse impacts on water quality could occur in the unlikely event of an LNG 
spill. All LNGRVs are designed with features to minimize the potential for LNG spills (see Section 2.1). 
However, if an LNG spill were to occur, potential impacts would include exposure to low-temperature LNG 
at the water surface, possibly resulting in rapidly dropping water temperatures near the surface. These 
impacts would likely occur in the immediate vicinity of the spill location; the time frame of the impact is 
limited (see Section 5). Since LNG would boil off as natural gas at the surface, depth and pressure required 
for gas to dissolve (Artemov et al. 2005) in surface waters would not be sufficient and gas vapors would 
disperse. In addition, the time frame for these impacts would be limited, and adverse toxic impacts would 
be expected to be minor after the LNG boiled off and the vapors dispersed. 

The potential for a release of natural gas from the proposed Mainline and pipeline laterals is remote. The 
proposed Mainline and pipeline laterals would be buried or covered before proposed Port operations 
commence, making damage to the pipeline resulting in leaks less likely. Other than the unlikely event of a 
pipe leak or rupture, operation of the proposed Mainline and pipeline laterals are not expected to create 
environmental disturbances. While Patin (1999) suggests that increased dissolved gas levels in the water 
column during the sudden release of natural gas (methane) into the marine environment may raise to toxic 
levels; however, further study is needed. Dissolution of natural gas into the marine environment is known 
to occur naturally from seeps and from methane hydrates and contributes to higher methane concentrations 
in some regions of the earth’s marine environment. These are typically more gradual releases of methane, 
occurring over an extended period of time, with finer bubble sizes ranging from 0.04 to 0.4 inches and 
typically at significantly greater depths (greater than 295 feet), pressures and lower temperatures than those 
along the proposed Mainline and pipeline laterals. Smaller bubble sizes and greater depths and pressures 
contribute to more gas being dissolved and less gas (calculated at approximately 18 percent at 
approximately 295 feet) reaching the surface for atmospheric dispersion (Artemov et al. 2005). In general, 
whether a release is sudden or extended, physics dictate that any methane would gradually dissolve into the 
water column during the lifetime of the bubble as described by Fick's law, taking into account Henry's law 
constants, partial pressure and concentrations of dissolved gases (Artemov et al. 2005). Once a gas bubble 
reaches the surface, it would rise (being lighter than air) and be dispersed by air currents. Neither methane 
seeps nor gas hydrates are found in the vicinity of the proposed Port or Mainline; therefore, background 
levels of methane are anticipated to be low and representative of waters in the New York Bight. If a subsea 
release of natural gas occurs, the limited quantity of gas released would rise to the water surface rapidly 
and would dissipate. Natural gas is non-toxic to the atmospheric environment. Any localized increase of 
natural gas concentration in the water column would be short-term, minor, and would dissipate with time 
and distance. 

Planned and Unplanned Maintenance and Repair 
Depending on the severity of the maintenance or repair, vessels would be similar to those used during 
construction as described in Section 4.1.3.1. As with construction, gray water and sanitary wastewater 
disposal during operation would conform to the MARPOL and USCG requirements. Marine vessels would 
be well maintained and comply with USCG requirements, and therefore would result in negligible impacts 
on water quality, especially given the limited time frame of decommissioning operations. Water use during 
construction is identified in Table 4.1-1. Additional impacts on water quality characteristics (salinity, 
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temperature, DO, turbidity, trace elements and human-related discharges) would be expected to be minimal 
as described in Section 4.1.3.1. Periodic maintenance, inspection and repair activities would require small 
vessels (less than 300 gross tons) to be mobilized to the site. Appropriate notifications to the USCG and 
affected mariners would be made as described in the Applicant’s Operations Manual. 

Major repairs would be performed by construction-type vessels using a mitigation program similar to that 
employed during construction. A plan would be followed to mitigate impacts on water quality in the ROI. 
The proposed Project traffic represents only a very small increase in overall vessel traffic in the New York 
Bight area and would have negligible impact to water quality in the ROI. 

Turbidity 
Operation of the proposed Project is expected to result in short-term, minor water quality impacts from 
increased turbidity during operation. Currently, the STL Buoys would be secured to the seafloor by a set of 
eight anchor chains and wire cables extending in a radial distance of up to 3,138 feet to corresponding 
suction anchors. Final design would account for prevailing current and wind, and wire cable length may be 
shorter than described here. If necessary, driven piles could be used as an alternative to the suction anchors 
in the unlikely event geotechnical conditions preclude use of suction anchors. When in operation, the STL 
Buoy would be raised and lowered from the seafloor. There would be limited lateral movement of the 
cables. This movement would cause a minor turbidity plume along with the flexible riser connecting the 
STL Buoy and the PLEM. This limited duration disturbance and the sandy nature of the bottom sediment 
would result in a minor turbidity plume with limited water quality impacts. The movements of the anchor 
chains and wire ropes caused by wave, wind and currents for the proposed STL Buoys may make contact 
with the seabed and create a minor turbidity impact. The current design of the mooring system (APL 2012) 
is similar to the mooring system design of the Northeast Gateway system. Analysis of total suspended solids 
(TSS) concentration and sediment transport distance was conducted for the Northeast Gateway system 
(NEG 2010). The estimated TSS concentration and horizontal distance of sediment transport calculated for 
the Northeast Gateway Project did not indicate a significant turbidity impact above those normally created 
during storms.  

Salinity, DO, Trace Elements, Nutrients 
The operation of the proposed Project would have minor direct impacts on the overall water quality in the 
proposed Project area. Based on the volumes and type of discharge from operations and the support vessel, 
the impact on salinity would be negligible in relation to the surrounding ocean water volumes. 

Direct impacts on DO could potentially occur at the discharge point of the vessel, but these would be minor 
as they would be highly localized to the point of discharge. Cooled water discharge would also have a minor 
impact on the DO concentrations, as equalization between warm and cold water would occur with rapid 
plume dispersion. 

Anthropogenic/naturally occurring trace elements and nutrients could potentially be disturbed and re-
suspended into the water column from currents and other movements of the mooring system, as well as 
potentially from water discharge activities. Based on historical uses within the proposed Port area, it is 
unlikely that these constituents would be present in significant quantities. Based on sediment dispersion 
and deposition modeling related to mooring system movement (NEG 2010), re-entrainment of sediment 
into the water column would be limited in quantity and of short duration. 

It should be noted that the sediment type identified in the Northeast Gateway Project is finer grained, which 
would remain in suspension longer; therefore, this analysis should be considered conservative for the 
proposed Project. 
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Table 4.1-5. Decommissioning Seawater Intake and Discharge 

Activity Location Vessel Type 
Typical 

Operation and 
Duration 

Total SW 
Intake 
(gpm) 

Total SW 
Disch. 
(gpm) 

CW Intake/ 
Disch. 
(gpm) 

Total 
Operation 

(hrs) 

Total SW 
Intake 

(MMgal) 

Total SW 
Disch. 

(MMgal) 

Total CW 
Intake/ Disch. 

(MMgal) 
Approx. 
Timing 

Hot Tap/PLEM Riser 
Areas 

Transco 
Pipeline & 

Port 

DP Dive Support 
Vessel (DSV) 24/7 for 40 days 1,325 1,321 1,321 960 76.3 76.1 76.1 End of Project 

Life 

2000 HP Tug 24/7 for 40 days 883 881 881 960 50.8 50.7 50.7 End of Project 
Life 

Buoy Removal Port Heavy Lift Vessel 24/7 for 30 days 4 0 0 720 0.2 0 0 End of Project 
Life 

Flood and Abandon 
Mainline and 
Laterals 

Port -- -- -- -- -- -- 3.3 0 0 End of Project 
Life 

Total Decommissioning Vessel Seawater Intake and Discharge 130.6 126.8 126.8 -- 
Notes: 
1. Approximate timing based on construction schedule presented in the September 2012 DWP application (amended September 2014). 
2. Total seawater (SW) intake rate estimated as cooling water (CW) intake rate plus estimated potable water and miscellaneous service water demand. 
3. Heavy Lift Vessel (HLV) assumed to have closed cycle cooling and no CW intake/discharge. 
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4.1.3.3 Impacts of Decommissioning  
Marine vessels would be well-maintained and comply with USCG requirements, and therefore would result 
in negligible impacts on water quality, especially given the limited time frame of decommissioning. Water 
quality impacts from the marine vessels used during decommissioning would have routine vessel discharges 
and the same potential for accidental releases, but because this activity would occur in the proposed Port 
area only, the extent of the impacts would be over a much smaller area than that associated with original 
construction. Water use by marine vessels for decommissioning, as estimated by the Applicant, are 
presented in Table 4.1-5 and show a lesser impact than that for construction. 

Routine Discharges 
Decommissioning support vessels would be required to fabricate, lower, and backfill the proposed Mainline 
and pipeline laterals, install the port structures, and generally support the operations efforts. Routine 
discharges from these marine vessels would include deck runoff and engine cooling water. All gray water 
and sanitary wastewater would be stored onboard for appropriate disposal. All discharges from the marine 
vessels would comply with USCG requirements and the requirements highlighted in Table 1.4-1. The use 
of well-maintained vessels designed and operated in compliance with the applicable regulatory 
requirements is expected to ensure that routine discharges from marine vessels would result in negligible 
impacts on water quality, especially given the limited time frame operation vessels would be in the area. 

Decommissioning activities would result in short-term, minor impacts on water quality and the aquatic 
environment which would eventually return to ambient conditions. 

4.1.4 Impacts of Alternatives 
The proposed Project location is a significantly shorter distance (18.83 nautical miles) requiring 
significantly less trenching and Mainline installation than would be required for the alternative sites in 
Study Area A (89.46 nautical miles), B (38.55 nautical miles), C-2 (21.5 nautical miles) and D 
(46.45 nautical miles). Alternative A is 79 percent greater in length than the proposed Mainline, while 
Alternative B, C-2 and D are 52, 13 and 57 percent greater in length, respectively, than the proposed Project. 

Construction methods for each alternative would be similar; therefore, impacts on water quality at each 
location would be similar. The shorter distance for installation of the proposed Mainline, as compared to 
the distance required for these alternatives, would result in a proportional reduction in sediment disturbance 
and local turbidity of 79, 52, 13 and 57 percent, respectively, for each alternative.  

The shorter length of installation would also result in a shorter construction time and therefore, a 
proportional reduction in the potential for accidental spills over time similar to the above percentages. 
Operational and decommissioning impacts on water quality would likely not be materially different 
between the identified alternatives. Therefore, as travel times would be proportionally reduced based on the 
above percentages, the proposed Project would have the least impact. 

Because impact piling was assessed to have the highest potential for sound generation (over the widest area) 
associated with the proposed Project, the decision was made that the anchors would be installed using 
suction anchors. If necessary, driven piles could be used as an alternative to the suction anchors in the 
unlikely event geotechnical conditions preclude use of suction anchors. Several different anchor alternatives 
have been considered for the proposed Project, including suction anchors, driven piles, fluke anchors, 
gravity-based anchors, and grouted pile anchors. The amount of water use and discharge would be mostly 
dependent upon the specific number of vessels that are needed for each alternative. Water use and 
discharges would likely be less for the fluke and driven pile alternatives than the gravity-based anchor 
installation. The suction anchor method creates its own issue as to water “intake and discharge,” as seawater 
would be pumped out of the caisson in order to create the negative pressure needed. Because the seawater 
would be untreated, no impacts on water quality would occur. Support vessel impacts on water use and 
discharge from suction anchors would be no different than with fluke and driven pile alternatives. During 
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installation, all alternatives of anchoring would have short-term turbidity and sedimentation impacts owing 
to various methods used to set the anchors at or below the sea bottom surface. These impacts would only 
occur throughout the duration of installation. The risk of potential impacts must also be balanced against 
the effectiveness and reliability of the anchoring system. 

The impacts on sediments from the deepwater port design alternatives are potentially greater. The gravity-
based structure (GBS), the platform-based unit, and the artificial island generally would result in a greater 
disturbance of sediments due to the larger footprint on the seafloor. The floating storage and regasification 
unit (FSRU), HiLoad, and the STL Buoy system each would result in a smaller sea bottom footprint and 
less sediment disturbance during construction. However, during operation these alternatives may result in 
increased long-term turbidity due to anchor cable sweep. Since these two alternatives have distinct 
advantages directly related to water quality and sediments, the proposed Project design was selected based 
on a combination of other factors, including environmental, operational, technical, and economic 
advantages.  

For the proposed Project design, the sediment disturbance and turbidity related to the operation phase 
(anchor cable sweep) would be highly localized and would not result in significant impacts on existing 
sandy sediments or to water quality degradation based on turbidity. Based on this finding, the proposed 
Project design was selected as resulting in insignificant impacts on water quality and sediments. 

Alternatives for vaporization of the LNG prior to it entering the proposed Mainline and pipeline laterals are 
open-loop vaporization and closed-loop vaporization, and neither would have an impact on sediments. 
Open-loop vaporization would require substantial water intake (between 13,944 and 27,932 gpm), the 
potential use of biocides, and the discharge of colder than ambient temperature water. Closed-loop 
vaporization requires no intake or discharge from water near the proposed Project area. Therefore, closed-
loop vaporization is the most environmentally preferable method. 

Under the No Action Alternative, no facilities would be built, and there would be no potential for impacts 
on water resources. Depending on the characteristics of the alternative measures used to address the areas’ 
energy needs, the region could experience impacts on water resources that are greater than, less than or 
similar to those that would be associated with the proposed Project. 

4.1.5 Mitigations and Monitoring 
Impacts on water resources have been adequately mitigated by the Applicant through design modifications 
and implementation of mitigation measures recommended by federal and state agencies. In addition to the 
measures proposed by the Applicant to limit impacts, the USCG would request that the Applicant include 
the following measures in the mitigation and monitoring plan, should a license be granted: 

• The proposed Project would limit potential impacts on water resources by using closed-loop shell-
and-tube vaporization (STV) methods instead of open rack vaporization (ORV) open-loop 
technology to vaporize the natural gas.  

• The Applicant agrees that quarterly water quality monitoring should be required to demonstrate 
that impacts are consistent with (or less than) those presented in this final EIS. 

• Plan for a post-construction bathymetric survey and post-construction benthic monitoring be 
developed to document that the pipeline trench has been adequately re-filled and the benthic 
community has been restored. 

• Prior to construction, sample sediments to establish background turbidity values. 
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4.2 Biological Resources 
4.2.1 Introduction 
This section addresses potential impacts on biological resources associated with the proposed Project and 
alternatives, including the No Action Alternative. The biological resources potentially affected by the 
proposed Project are described in Section 3.2 and include benthic resources, plankton, fisheries, non-
endangered marine mammals, and coastal, marine, and migratory birds. As discussed in Section 3.2.3, and 
in accordance with Section 7(c)(1) of the Endangered Species Act (ESA) and Section 102 of NEPA, this 
final EIS would serve as the Biological Assessment (BA) for the Proposed Action.  

Construction of the proposed Project would result in short-term, minor, adverse impacts on biological 
resources from routine discharges, increased vessel traffic, noise, lighting, marine debris, bottom sediment 
disturbance, hydrostatic testing, and inadvertent spills. Short-term, potentially moderate to potentially 
major, adverse impacts on non-threatened and non-endangered marine mammals during construction would 
result from marine noise from the proposed Mainline installation and STL Buoy anchoring. Operation of 
the proposed Project would result in long-term, minor to moderate, adverse impacts on biological resources 
from increased vessel traffic, noise, lighting, marine debris, routine discharges, LNG spills, inadvertent 
spills, bottom sediment disturbance, marine facilities and proposed Mainline presence, and seawater intake 
(impingement and entrainment). Decommissioning of the proposed Project would result in short-term, 
minor, adverse impacts on biological resources from routine discharges, increased vessel traffic, noise, 
lighting, marine debris, inadvertent spills, and bottom sediment disturbance. Such impacts would be similar 
to those described for construction. 

Construction, operation, and decommissioning of the proposed Project would have no significant impact 
on the commercial, recreational, ecological, or scientific importance of any biological resource, nor is it 
expected to cause any measurable change in population size or distribution for any species in the ROI. 
Impact that does occur would be minor to moderate. The following sections identify the activities that 
would affect one or more biological resources (benthic resources, plankton, fisheries, non-endangered 
marine mammals, and coastal, marine, and migratory birds) as defined in Section 3.2. The activities are 
presented for the construction, operation, and decommissioning phases of the proposed Project. 

4.2.2 Benthic Resources 
During construction, operation, and decommissioning, potential impacts on benthic resources would result 
from bottom sediment disturbance activities. Turbidity would temporarily increase during these activities 
and would adversely impact benthic communities. While in-place, the footprint of the proposed Project 
(e.g., PLEMs, STL Buoy landing pads, suction anchors) would not be suitable habitat for benthic 
organisms; this habitat loss would persist throughout the duration of operation. A permanent loss of benthic 
habitat would also occur with the installation of suction anchors, even after decommissioning, in the event 
that suction anchors cannot be removed. 

4.2.2.1 Impacts of Construction 
Habitat Disturbance 
Construction of the proposed Project would disturb approximately 250 acres of seafloor. The impacts would 
be the result of the proposed Mainline and pipeline lateral installation (by jet plow), suction anchors, STL 
Buoy landing pads, and PLEMs. Impacts on benthic organisms during construction of the proposed Project 
could include direct crushing or the localized removal, turnover, and disruption of the sediment in the 
immediate vicinity of the proposed Project. Generally, these impacts would be short- to long-term and 
moderate with benthic organisms recolonizing the area or new benthic communities moving in shortly after 
construction. 
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Complete recovery of this area to the equilibrium stage community (Stage III31) that presently exists in the 
area would take some time. Benthic community recovery rates for a given project are difficult to predict, 
but data from related studies can provide information on a likely time frame for recovery. Rhoads et al. 
(1978) found that organisms colonized azoic sediments in 10 to 29 days in Long Island Sound. Dredged 
material at the Western Long Island Sound disposal site was colonized in one to two weeks (Murray and 
Saffert 1999). Lewis et al. (2003) examined recolonization of the benthos in a pipeline construction area 
and found recolonization by the dominant polychaete approximately one year after construction ended, 
whereas other species had only partially recovered after a year. Seven years after experimental plowing of 
deep-sea sediments, Borowski (2001) reported similar infaunal abundances at impacted and unimpacted 
areas. Diversity (total infauna and polychaetes only) was still somewhat diminished at the impact site, and 
community heterogeneity was greater in the disturbed area than in the reference areas. 

Table 4.2-1 shows results of studies tracking the recovery of late-stage benthic communities. Recovery to 
Stage III community took from several months to 7 or more years, depending on the nature of the 
disturbance and the baseline characteristics of the habitat. Because recolonization would be expected to 
proceed over a period of months to several years, and because the area disturbed would be small relative to 
comparable benthic substrate in the region, construction impacts are considered minor. 

Table 4.2-1. Summary of Studies Documenting Recovery of Soft Substrate Benthos to Equilibrium (Stage III) 
Community 

Study Location Stressor Time to Recovery 

Rosenberg 1971 Sweden Paper mill (sulfite) 3 years 

Rosenberg 1976 Sweden Enrichment 5 years 

Germano et al. 1994 Coastal New England Dredged material disposal 6 months to 1 year 

Murray and Saffert 1999 Western Long Island Sound Dredged material disposal 1 to 4 months 

Massachusetts Water Resources 
Authority Massachusetts Bay Storms 1 to 2 years 

Rhoades et al. 1978 Long Island Sound Dredged material disposal 1 to 2 years 

Rhoades et al. 1978 Long Island Sound Azoic sediments 6 to 8 months 

Borowski 2001 Peru Basin Experimental deep-sea plowing Less than 7 years for 
infaunal abundance 

Lewis, 2002, 2003 Shallow bay in Ireland Pipeline construction 
1 year for certain 
species; longer for 
others 

Byrnes et al. 2004 New Jersey and Southern New 
York Sand borrow 1 to 3 years 

SAIC 2004 Long Island Sound Dredged material disposal Less than or equal to 
5 years 

TRC and Battelle, 2005 Massachusetts Bay Hubline Pipeline Installation Months to years 

Brooks et al. 2006 U.S. East Coast and Gulf of 
Mexico Sand dredge/mining activities 3 months to 2.5 years 

Lundquist et al. 2010 New Zealand Modeled natural and anthropogenic 
disturbance simulations 1 to 3 years 

 

  

                                                      
31 Stage III benthic communities are characterized by infaunal species, generally found in seafloor areas with low 
disturbance, and typically larger-bodied organisms that feed in a head-down position deep in the sediment, which 
creates distinctive subsurface pockets or “feeding voids.” Such bioturbation of the sediments enhances oxygen 
penetration. 
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Recolonization of benthic organisms can be affected by many physical and biological factors. The texture 
of the disturbed sediment is one factor that can impact recolonization. If a change in sediment texture 
occurs, a change in the benthic community could occur. Additionally, overturned, deeper sediments may 
be hypoxic, resulting in longer periods of recolonization. 

Given the dynamic nature of sediment processes in the ROI, the trenching and backfilling would be 
expected to create only short-term alterations to the seafloor habitat limited in spatial extent to the tranched 
area. The benthic community associated with the fine and coarse sand seafloor would be expected to rapidly 
recover following construction (Brooks et al. 2006). Typically, following this type of disturbance, a diverse 
benthic infaunal community would be recolonized from organisms associated with substrate adjacent to 
disturbed areas within a matter of one to three years (Byrnes et al. 2004; Lundquist et al. 2010). 

It is unlikely that benthic resources would experience indirect impacts from construction. Hydrostatic 
testing is unlikely to affect benthic communities because withdrawal and discharge of water for hydrostatic 
testing would use surface waters, and water use is not likely to remove a significant number of larvae 
belonging to benthic species. Suspended sediment plumes resulting from construction would be short-term 
and limited in spatial extent. As a result, they would not be likely to cause significant indirect impacts on 
benthic communities. Any indirect impacts would therefore be considered minor. 

The construction of the PLEMs would result in the permanent removal of 3.0 acres of seafloor for the two 
STL Buoys and anchor chain arrays that would be anchored to the seafloor. This removal of seafloor would 
persist throughout the life of the proposed Project. Soft-bottom habitat would be permanently displaced by 
the STL Buoy landing pad, PLEMs, flexible riser and tether systems, and movement of the anchor chain 
and wire mooring lines. Each PLEM would permanently displace a 33-foot by 33-foot (1,089 ft2) area. In 
addition, eight suction anchors, approximately 26 feet in diameter and 30 feet in length, would be used to 
secure each STL Buoy. For the utility crossing for the Neptune Regional Transmission System Power Cable 
(Neptune Cable) burial, a 4-foot depth for the proposed Mainline may not be possible. In such cases, 
24 inches of burial depth in compacted rock would be required32 and would be achieved using 18 inches of 
concrete matting overlaying 6 inches of 1 inch minus sand bag at the crossing location for a radial distance 
of 3 feet around the center of the utility crossing location. As the proposed Mainline rises from a 4-foot 
burial depth to the utility crossing, 6-inch thick concrete matting would be used. Total area of concrete 
matting would be approximately 0.1 acre. All concrete matting would be buried to a 3-foot depth along the 
outside edge to mitigate the hazard of anchor strikes or snags from ocean shipping or due to snagging of 
bottom fishing trawling gear. The permanent conversion of soft bottom habitat to hard substrate from PLEM 
and STL Buoy and pipeline armoring during construction would result in long-term and moderate impacts 
on benthic species.  

Models of sediment transport were developed specifically for construction activities associated with the 
proposed Project (Appendix D). These models considered construction activities, such as plowing, hand 
jetting, and excavation, that would disturb sediment. Incorporating local oceanographic and environmental 
conditions, the models predicted the extent of sediment plumes and deposition. Since state waters consist 
of 25 percent fines, and federal waters of only 5 percent fines, these areas were analyzed separately, because 
grain size influences the characteristics and behavior of sediment plumes. Additionally, within the Ambrose 
anchorage area that overlaps the proposed Mainline from approximately MP 17.0 to MP 20.1, the trench 
must be excavated to about 10 feet, as opposed to the maximum 7 feet deep required along the rest of the 
proposed Mainline. Therefore, the sediment dispersion and deposition model was modified to include this 
section, since Liberty is proposing to use a jet sled to achieve the added 3 feet of burial depth (Appendix D). 
The additional jet-sledding activities is expected to last 8 days during mid-July 2018. In addition, this 
3.1 mile portion of the proposed Mainline will be armored with imported rock and then imported sand to 

                                                      
32 Required by the Office of Pipeline Safety, Department of Transportation and published in 49 CFR 192.327 and 49-CFR 
192.325. 
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the elevation of the ocean bottom, backfilling is expected to take three to four weeks between July and 
August 2018. This revised backfilling method is expected to have a similar impact as the methods modeled 
in Appendix D. 

In state waters, the predicted extent of a sediment plume was up to 10,452 feet, which was for a plume with 
25 mg/L suspended solid concentration from hand jetting. Averaging all excavation methods, however, 
would produce a "typical" 25 mg/L plume of about 2,739 feet in state waters. Plumes of high suspended 
solid concentration (i.e., 100 mg/L) averaged 385 feet (by hand jet) to 919 feet (by jet sled). The maximum 
area of a 0.2-inch deposition was estimated as 2,541 feet. For federal waters, sediment plumes and 
deposition were generally lower, due to the smaller proportion of fine-size particles. The maximum plume 
size in federal waters was estimated as 7,715 feet, with a concentration of 25 mg/L, associated with jet sled 
activities. A "typical" plume of 25 mg/L would be about 1,241 feet in federal waters, when all excavated 
methods are averaged. On average, sediment plumes with high suspended solid concentrations (i.e., 
100 mg/L) were predicted to extend an average of 315 feet (by hand jet) to 1,016 feet (backfill by tremie). 
The maximum area of 0.2-inch sediment deposition in federal waters was predicted as 2,485 feet. Maximum 
values are predicted to occur in isolated areas, while mean values are more representative of a more typical 
outcome. Therefore, based on mean values, elevated concentrations of suspended solids (in excess of 
50 mg/L) are likely to occur within about 1,400 feet of the proposed Mainline in state waters and within 
about 700 feet in federal waters. Heavy deposition (of 0.8 inch or greater) is estimated to occur within 
190 feet of the proposed Mainline in state waters and within 110 feet in federal waters. Therefore, dispersion 
and sedimentation impacts on benthic resources would be focused around the proposed Mainline during 
construction activities. Turbidity and sedimentation would also result from the anchor chain sweep, but 
these impacts are discussed in terms of normal operation. 

Impacts from trenching and backfilling would be negligible and short-term due to the rapid and efficient 
nature of the construction methods used. No significant disturbances from construction or installation would 
be expected to extend beyond the permanent footprint of the proposed Port facilities and the area 
encompassing the cable sweep of the STL Buoy anchor chains.  

Shellfish – Mollusks 
Construction would have minor, short-term, direct adverse impacts on any molluscan shellfish in the 
proposed Port area. A video survey of the proposed Port facility areas conducted by Liberty revealed few 
epibenthic mollusks, so population-level impacts would be minimal. Larvae of molluscan shellfish may be 
present in the proposed Project area, and would be minimally affected by entrainment in hydrostatic test 
water.  

Long-fin and short-fin squid are likely to occur in the ROI and could be subject to impingement during 
water withdrawal for hydrostatic testing. Squid that are impinged would probably be injured or killed. The 
extent of this impact cannot be precisely quantified because the distribution of squid is irregular throughout 
the proposed Project area. 

In general, many of the impacts from pipeline construction that affect benthos may also impact shellfish 
populations in the ROI. Resident individuals could be killed by direct contact with equipment and shellfish 
could be buried by sidecast spoil in the direct footprint of pipeline laying and trenching. Softshell clams 
and most other bivalves live on the sediment surface or just below it and may have limited ability to recover 
from burial. Substantial mortality (2 to 60 percent) has been observed in softshell clams buried at depths of 
20 inches (50 centimeters) or more in sandy substrates (Emerson et al. 1990). In muddy sediments, a burial 
depth of 10 inches could be lethal.  

Adult sea scallops (Placopecten magellanicus) are found at depths ranging from 59-361 feet; however, 
scallops in the Mid-Atlantic Bight occur mostly between 131-230 feet with highest densities found near 
Hudson Canyon and off of Delaware Bay (Hart and Shute 2004). Densities of sea scallops are considered 
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commercially viable at one scallop per four square meters and/or several hundred scallops collected during 
a 15 minute survey tow. Underwater video transects conducted by Liberty at the proposed Port and along 
the proposed Mainline indicate that sea scallop densities are low in the vicinity of the proposed Port, while 
this species is virtually non-existent along the proposed Mainline (see Section 3.2.1). While impacts to sea 
scallops from construction would be similar to other shellfish species, adult and juvenile scallops have the 
unique ability to avoid unfavorable conditions, or disturbance, by actively swimming away (Baird 1954; 
Caddy 1968). Newly settled scallop spat settle are delicate and do not survive on shifting sand bottoms 
(Merrill and Edwards 1976). 

Plowing spoils could potentially be too deep for other shellfish, such as ocean quahogs (Arctica islandica), 
that might burrow to the surface. However, other projects such as the Algonquin HubLine post-construction 
monitoring revealed quahogs in the pipelay area just months after construction, suggesting that colonization 
had occurred to some extent in the first year following construction and/or that some organisms survived 
the pipe-laying and burial processes. The latter is likely in that large size individuals, likely older than one 
year, were observed (TRC and NAI 2005; TRC and Battelle 2005). Recovery times may be highly variable, 
depending on the extent of disturbance, type of substrate impacted, and degree to which pipeline was 
successfully buried with the same substrate it disturbed. For this proposed Project, the vast majority of 
pipeline area is in soft substrate, and successful burial would be expected throughout. This would minimize 
overall impact in the ROI and would help accelerate recovery times. In addition, a monitoring program, 
under development in consultation with resource protection agencies, would be initiated with a goal of 
assessing impacts and recovery of benthic habitats. 

Increased water column turbidity, decreased light penetration, and the release of nutrients or contaminants 
from sediments could impact all life stages of shellfish. Such disturbances would cause minor (plowing) to 
moderate (jetting), short-term, direct and indirect adverse impacts. In particular, increased turbidity in the 
water column from plowing or jetting activities could interrupt feeding and respiration by filter-feeding 
bivalves. Most filter feeders stop feeding and reduce respiration while the sediment content in the water is 
high. Softshell clams might continue filtering if total suspended solids exceeded 300 milligrams per liter 
(Eaton 1983), but individuals in laboratory tests were unable to obtain adequate nutrition and began 
metabolizing protein when exposed to suspended sediments of 100 to 200 milligrams per liter (Grant and 
Thorpe 1991). 

The turbidity plume generated during plowing of the proposed Pipeline Lateral would not be expected to 
impact the growth or survival of softshell clams in the Project area. Suspended sediments that might occur 
in any one area during construction would be for short durations, typically hours to no more than a few 
days, because the construction process involves movement along the pipeline corridor. In the small or 
discrete areas where specialized work, such as the hot tap or the Neptune transmission cable crossing would 
occur, a localized turbidity or sedimentation event would occur, affecting few shellfish. 

Impacts to shellfish from anchors and cable sweep in areas of soft sediment would be similar to those 
described above for benthos. If plowing results in a substantial change in surficial sediment characteristics, 
larval settlement could be affected if the sediment no longer provided the correct settlement cues. Over time 
through natural processes, the sediment should provide suitable settlement habitat and allow for recovery. 
Impacts on shellfish from anchors and cable sweep would be short-term, minor to potentially moderate, 
direct and adverse. 

Shellfish – Crustaceans 
Construction would cause minor to potentially moderate, short-term direct effects on epibenthic (lobsters 
and crabs) and hyperbenthic (shrimp) crustacean shellfish. During construction, some individuals would be 
crushed or buried, although some would be able to escape. Shellfish would also be susceptible to increased 
turbidity or burial with displaced sediment during construction. 
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During construction, disturbance of the substrate might attract lobsters and crabs, as benthic prey species 
are dislodged from sediment and made available in the water column. Accordingly, large infaunal 
organisms may become exposed to predation during and shortly after construction. Lobsters and crabs 
attracted to the area could be buried, but both are capable of excavation so survival of individuals is possible 
after burial. 

Models of sediment transport were developed specifically for construction activities associated with the 
proposed Project (Appendix D). These models considered construction activities, such as plowing, hand 
jetting, and excavation, which would disturb sediment. Averaging all excavation methods, would produce 
a "typical" 25 mg/L plume of about 2,739 feet in state waters. Plumes of high suspended solid concentration 
(i.e., 100 mg/L) averaged 385 feet (by hand jet) to 919 feet (by jet sled). The maximum area of a 0.2-inch 
deposition was estimated as 2,541 feet. For federal waters, sediment plumes and deposition were generally 
lower, due to the smaller proportion of fine-size particles. The maximum plume size in federal waters was 
estimated as 7,715 feet, with a concentration of 25 mg/L, associated with jet sled activities. A "typical" 
plume of 25 mg/L would be about 1,241 feet in federal waters, when all excavated methods are averaged. 
On average, sediment plumes with high suspended solid concentrations (i.e., 100 mg/L) were predicted to 
extend an average of 315 feet (by hand jet) to 1,016 feet (backfill by tremie). The maximum area of  
0.2-inch sediment deposition in federal waters was predicted as 2,485 feet. Maximum values are predicted 
to occur in isolated areas, while mean values are more representative of a more typical outcome. This short-
term increase in suspended sediment, and thin sediment deposition would cause short-term, minor 
(plowing) to moderate (jetting), direct effects on crustaceans. 

Pandalid shrimp larvae are abundant in the spring, and could be exposed to entrainment losses during 
hydrostatic testing. Still, the one-time use of 3.5 million gallons would have at most a minor effect on any 
benthic species in the ROI. 

Minor, short-term direct adverse impacts on crabs could occur. Some individuals may not be able to move 
rapidly enough to avoid construction areas and could suffer mortality or injury from plowing or burial in 
spoil material. One species of Cancer crab (Cancer magister) was shown to burrow to the surface in less 
than one day when buried by 4 inches or less of sand, but none reached the surface after burial by 8 inches 
(Chang and Levings 1978). Burial experiments conducted by Maurer et al. (1981) found that the mud crab 
(Dyspanopeus sayi) could migrate vertically through 12.6 inches of sand and silt-clay but that mortalities 
increased greatly from burial depths of 6.3 inches to 12.6 inches of sand. Although Cancer crabs occur 
throughout the proposed Mainline route, they generally do not aggregate, so impacts to their populations 
are likely to be minor. 

Minor to potentially moderate, direct, short-term adverse impacts on American lobster (Homarus 
americanus) could occur as a result of proposed Mainline route and pipeline laterals construction. Although 
it is impossible to estimate precisely the population size in the ROI, lobsters are known to occur in the 
Upper and Lower Bays of New York Harbor, and a fairly large population inhabits the waters in the vicinity 
north and south of the Verrazano Narrows. In addition, a smaller population exists to the south and west of 
Governors Island, possibly extending into deeper reaches of the channel (Woodhead 1988). Offshore lobster 
grounds are located in areas with water depths of 230 to 984 feet (70 to 300 meters) throughout the New 
York Bight, with species distribution concentrated in coastal rocky habitats, muddy borrowing areas with 
sheltering habitats, and offshore in the submarine canyon areas along the continental shelf edge (NJDEP 
1984; U.S. Fish and Wildlife Service [USFWS] 1997).  

Although not directly applicable to this proposed Project, a laboratory study of lobster response to 
underwater pipes (MARTEC 2004) showed that lobsters might have difficulty scaling submerged pipes 
(note that submerged pipes were completely exposed, unlike the proposed Pipeline Lateral where all areas 
would be buried). When lobsters were offered food items on the top of a plastic 32- to 48-inch pipe, many 
were unable to scale the pipes, even when the pipes were partially buried or had a rough surface. The 
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pipelines for this proposed Project, however, would be smaller (26 inch diameter) and would be fully 
covered, so it would not interfere with lobster migration or behavior once construction was finished. 

Lobsters may be attracted to the trenched area following the initial plowing or jetting, and this could leave 
them vulnerable during backfilling. Impacts to lobsters occurring in the trenched area would include some 
mortality regardless of which construction method is employed. Vibrations associated with the plowing, 
jetting, and backfill operations may elicit an escape response, in which lobsters swim away from a threat 
using multiple rapid tail flips, thereby escaping burial or contact with the trenching equipment. Juvenile 
lobsters (soft- and hard-shelled individuals) and some adults (hard-shelled) show this behavior (Cromarty 
et al. 1991; Cromarty et al. 2000). However, lobsters that have acquired and retained shelter for an extended 
period of time become aggressive when threatened and tend to remain in their territories instead of fleeing 
(Cromarty et al. 1999). Therefore, lobsters inhabiting burrows along the pipeline route would be less likely 
to flee than non-resident lobsters (i.e., migrants).  

Lobsters located immediately adjacent to the proposed Mainline trench may be buried by spoil material. 
The lobster’s ability to burrow may enable it to escape from the spoil mounds, depending upon how deeply 
it was buried. Plowing and jetting of the seafloor could alter the habitat of juvenile and adult lobsters by 
disrupting and burying shelter and food resources. Varied bottom topography or substrate types have been 
identified as desirable locations to find lobsters.  

Early Benthic Phase (EBP) lobsters are not likely to be impacted by proposed Mainline and pipeline laterals 
construction because they do not typically occur at the water depths found along the pipeline route (Wahle 
and Steneck 1991; Lavalli and Kropp 1998). In addition, the proposed Mainline route would avoid the 
cobble and glacial till areas that form EPB habitat (see Section 4.4.1.2). Any cobble and glacial till found 
away from the pipeline centerline but within the anchor corridor occurs at water depths greater than typical 
EBP habitat. 

Turbidity plumes that would be created during proposed Mainline and pipeline laterals construction would 
have a minor to moderate, short-term, adverse impact on lobsters. Lobsters are adapted to periodically high 
concentrations of suspended sediments in their natural environments during storms. Experimental studies 
have shown that lobsters can withstand a 24-hour exposure to clean estuarine silt at concentrations up to 
3,200 ppm (Saila et al. 1968). Scarratt (2003) evaluated the turbidity-related effects on lobsters resulting 
from pipelay for the Sable Offshore Energy Inc. (SOEI) pipelay project. During jetting for that project 
suspended solids were measured at 100 mg/L at a distance 50 meters from the pipelay trench. No lasting 
effects on lobster populations were seen in the vicinity of the project, except for the immediate area where 
the pipe was laid. Scarratt (2003) concludes that, though immediate and short-term adverse effects may 
have occurred from jetting, pipelay, or pipe-lowering operations for the SOEI project, pipelay activities did 
not adversely affect lobster populations in the vicinity of the Project. 

Accidental spills and releases could cause minor, short-term, direct adverse impacts on the planktonic larvae 
of lobster, either through toxicity or by contact and immobilization. Liberty and its contractors would be 
required to perform construction under an approved SPCC Plan, which would serve to minimize the 
potential for adverse effects on planktonic lobster larvae from spills.  

4.2.2.2 Impacts of Operation 
Habitat Disturbance 
Permanent impacts from operation of the proposed Project would be limited to the movement of the 
mooring lines and anchor chain sweep and the approximately 3.0 acres of seafloor required for the PLEMs, 
STL Buoy landing pads and anchoring system. These effects would last for the duration of the Port’s license 
(i.e., 25 years), so they are considered long-term impacts. However, the impacts would be small relative to 
the area of similar habitat available in the ROI so they are considered minor to potentially moderate. 
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LNGRVs calling on the proposed Project would be connected to the STL Buoy system, so they would not 
create direct impacts on the seafloor. However, as the LNGRVs drift with the prevailing winds and currents, 
tension on the STL Buoy mooring system would cause the anchor chains to sweep along the seafloor, 
scouring the bottom and creating small, localized turbidity plumes. In all likelihood, the areas around the 
anchor cables would remain azoic, in terms of benthic infauna for the life of the Project. Mobile fauna, such 
as demersal fish and large crustaceans (lobsters and crabs) might cross these areas, but the absence of 
benthic food resources would decrease the attractiveness so that mobile species would be unlikely to stay 
in the cable sweep areas for any length of time. Any benthic organisms in the area affected by the anchor 
chain sweep would experience direct mortality. These impacts would persist for the duration of proposed 
Port operation. However, these impacts would be minor because the area of impact would be relatively 
small compared to similar habitat throughout the ROI. To place the loss of this habitat function in 
perspective, the 3.2-acre STL Buoy and mooring system area would be located within the boundaries of the 
NAA (766 acres or 1.2 square miles around each buoy; Figure 2.1-12), an area that would probably no 
longer be subject to the level of fishing effort (including bottom trawling) that it currently receives. The 
absence of bottom disturbance from fishing activity might result in a more stable and more productive 
benthic community in the rest of the NAA. Impacts that would result from displacement of fishing effort in 
the Project area would be the same as described in Sections 4.2.4, 4.7.2 and 4.7.4. 

The impacts of an anchor chain sweep and resulting turbidity and sediment dispersal were modeled for the 
proposed Calypso LNG Deepwater Port Project (USCG 2008). This model was used as a predictor for the 
current proposed Port Ambrose Deepwater Port Project, since the proposed Projects and environmental 
conditions are similar. Both proposed Projects stipulated eight or nine anchor chains to moor an STL Buoy, 
though total chain length is less for the proposed Port Ambrose Project. Also, bottom sediment is 
predominantly sands in the ROI of both proposed Projects, though the proposed Port Ambrose Project has 
less fines (silts and clays). Current velocities just above the sediment have been measured as 0.20 to 
0.26 feet per second (ft/sec) for the proposed Port Ambrose Project, which is less than the median current 
velocity of 0.43 ft/sec measured for the proposed Calypso Project. Turbidity models for the Calypso Project 
may then be interpreted for the proposed Port Ambrose Project. For the proposed Calypso Project, anchor 
chain impacts could create suspended sediment concentrations 1 feet above the seafloor that range from 
63 to 115 mg/L. If 15 mg/L defines the edge of the sediment plume, the maximum size would range from 
558 to 807 feet, with a much smaller average plume. Since the proposed Port Ambrose Project has less 
anchor chain, a greater proportion of sand-size particles, and lower current velocities, the extent of the 
sediment plume is expected to be less than that predicted for the Calypso Project.  

Another turbidity model conducted for the proposed Northeast Gateway STL buoy mooring system was 
also considered for applicability and relevance to the current proposed Project (ASA 2005). This model 
estimated the erosion and turbidity associated with a 100-year storm event; however, the conditions of the 
proposed Northeast Gateway Project are quite different than the proposed Port Ambrose Project. The 
Northeast Gateway Project proposed over 23,000 feet of anchor chain and was in an area dominated by fine 
particles; therefore, estimated TSS concentrations (686 mg/L) and sediment transport (7,527 feet) would be 
greater in extent than for the proposed Port Ambrose Project.  

The hard structure associated with the anchors would provide beneficial impacts by allowing for the 
colonization of benthic organisms. Colonization of the proposed Port facility structures could result in an 
artificial reef-type environment that would support development of pelagic fish communities. Since fishing 
activities would be prohibited within the Safety Zone, many marine species, especially those that are 
structure-oriented, may find refuge from commercial and recreational fishing pressure. Impacts beyond the 
permanent footprint of the proposed Port facilities would be short-term and minor. 

Shellfish – Mollusks 
Proposed Port operation would have minor, long-term, direct adverse impacts on molluscan shellfish. The 
loss of substrate area would not materially affect mollusk populations because they do not appear in 
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significant numbers in the ROI. Withdrawal of seawater would occur at a relatively low through-section 
velocity (below 0.5 ft/sec). Therefore squid may be able to swim away from the seawater intake areas and 
avoid impingement. The loss of substrate area would not materially affect mollusk populations because 
they do not appear in significant numbers in the proposed Project area. 

Shellfish – Crustaceans 
Proposed Port operation would cause minor, direct, long-term adverse impacts on crustacean shellfish due 
to loss of habitat (where anchors, flowlines, and PLEMs occur), and alteration of the habitat conditions 
(anchor chains and cable sweep. 

Habitat loss would occur in areas where soft substrate was converted to hard substrate (anchors flowlines, 
and PLEM areas), as well as in areas of cable sweep. Since lobsters, crabs, and shrimp would be unable to 
make burrows in the hard substrate created by the PLEMs, STL Buoy landing pads and anchoring system 
anchors, approximately 3.0 acres of existing habitat would be unavailable to these species. Some individuals 
would be killed by anchor chain sweep, although some may be able to escape by swimming into the water 
column and settling elsewhere. 

Lobsters and crabs are motile and would be likely to traverse the area affected by cable sweep and could 
possibly feed on benthic organisms that are exposed by the cables. Lobsters and crabs in the area when an 
LNGRV was on buoy could be injured or killed by the cables. They could also come in contact with the 
turbidity plume. The small area of habitat loss, relative to that in the region, renders this a minor, long-term, 
impact. 

4.2.2.3 Impacts of Decommissioning 
Decommissioning activities would produce similar benthic impacts as previously described for construction 
activities. Decommissioning activities would result in similar short-term disturbance of sediments and 
potential turbidity increases localized to where installed mooring components would be removed from the 
bottom. 

During the recovery of Port facility structures, short-term minor impacts resulting from increased turbidity 
and displacement could occur. Suction anchors would be backed out by pumping seawater into the anchor 
and recovering it for onshore recycling/disposal. Alternatively, the suction anchor could be cut below the 
mudline should conditions warrant. While this would decrease the extent and duration of turbidity impacts, 
it would also result in the permanent removal of benthic habitat created by the anchor. Additionally, if fish 
had used the anchors or structures as an artificial reef, the decommissioning may also remove fish habitat 
and refuge. Therefore, decommissioning of suction anchors would have a long-term, moderate impacts on 
benthic habitat. The proposed Mainline would be abandoned in-place; therefore, impacts of 
decommissioning would not be expected.  

4.2.3 Plankton 
Plankton include free-floating organisms, either plant or animal, with limited to no mobility. These 
organisms constitute an important part of the food web; therefore, disruptions to phytoplankton, diatom, 
zooplankton, or ichthyoplankton may affect higher trophic levels. Construction, operation, and 
decommissioning may result in entrainment of plankton or localized environmental changes to habitat (e.g., 
turbidity plumes or temperature increases). 

4.2.3.1 Impacts of Construction 
Turbidity 
Short-term, minor, adverse impacts on plankton would occur as a result of turbidity increases associated 
with the construction of the proposed Project facilities. Indirect impacts would occur because increases in 
turbidity would cause a reduction in the depth of light penetration, and would have the potential to 
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negatively impact phytoplankton productivity (Berry et al. 2003). Turbidity impacts on marine zooplankton 
and ichthyoplankton could include reduced vertical migrations, reduced feeding, direct mortality and 
toxicity, and physiological impairment (Berry et al. 2003; Byrnes et al. 2003). Laboratory tests indicated 
that mysids exposed to 230 mg/L of natural sediment and copepods exposed to 1,020 mg/L of natural 
sediment for 28 days experienced 40 percent and 60 to 80 percent mortality, respectively (Berry et al. 2003). 
Impacts on zooplankton from turbidity are expected to be restricted to the lower portion of the water column 
(Byrnes et al. 2003).  

Impacts on zooplankton are designated as minor because the impacts are expected to be short-term in the 
immediate vicinity of the disturbed area and restricted to the lower portion of the water column. Turbidity 
associated with the installation of the proposed Port facilities would occur in the water column during the 
excavation of the connection with the existing Transco pipeline on a short-term basis. Therefore, adverse 
impacts on phytoplankton, diatoms, zooplankton, and ichthyoplankton would be minor. 

As presented in more detail in Section 4.2.2.1, turbidity impacts resulting from construction activities are 
expected to be greatest within a focused area around the proposed Mainline. Suspended solid concentrations 
of 50 mg/L or greater are likely to be found within 1,400 feet of the proposed Mainline in state waters and 
within 700 feet in federal waters. Substantial sedimentation of 0.8 inch or greater is expected to occur within 
190 feet of the proposed Mainline in state waters and within 110 feet in federal waters. In general, turbidity 
impacts on plankton would be restricted to these areas.  

Entrainment 
Short-term, minor, adverse impacts on ichthyoplankton would result from construction activities. The 
location of the buoys offshore minimizes ichthyoplankton impacts, since the area has lower densities of fish 
eggs and larvae. Most fish eggs range from 400 to 450 microns; therefore, these entrainment estimates, 
based on data collected with 333-micron mesh, should sufficiently represent typical egg densities. 
Construction activities, including the lowering of the proposed Mainline an additional 3.0 feet within the 
Ambrose anchorage area, from MP 17.0 to MP 20.1, are estimated to result in the greatest entrainment 
mortality. During the construction phase of the proposed Project, estimated entrainment is 44,027,806 eggs 
and 4,075,044 larval fish (Appendix K), plus 5,175,331 eggs and 596,555 larval fish during the added 3-foot 
burial in the Ambrose anchorage area (Appendix K). This equates to a loss of 24,138 age-1 fish, plus 
2,834 age-1 fish from the additional 3.0 feet of pipeline lowering, which is an increase of 11.8 percent 
(Appendix K). Combined with losses during operation, maintenance, and decommissioning (discussed in 
the following two sections), the total loss corresponds to 3,482 pounds of fishery yield worth $2,392; far 
less than 1 percent of annual commercial and recreational harvest.  

For zooplankton, at least 21 species of copepod inhabit the New York Bight. The copepod abundance in 
the inner New York Bight (i.e., up to 66 feet deep) can range from 1,000 to 90,000 individuals per cubic 
meter and from 200 to 8,000 individuals per cubic meter in the outer New York Bight, based on the season 
and including all species of copepod (USFWS 1997). One-time limited duration activities, including 
hydrostatic testing, deepwater port commissioning, and other construction activities, would remove an 
estimated total of 1.4 to 57.6 billion copepods, depending on the season (see Table 4.3-2), from the outer 
New York Bight. Using nearshore copepod densities of all species combined, the one-time limited duration 
construction activities in the inner New York Bight would remove an estimated total of 2.8 to 248.2 billion 
copepods (see Table 4.3-3). In particular, the removal of copepods, a popular prey item for many marine 
species, may impact the food web by causing cascading impacts up and down the food chain (USCG and 
MARAD 2006a). Copepods are the dominant member of zooplankton and a major food source for fish, 
whales, seabirds, and other crustaceans. They also comprise the largest animal biomass in the ocean 
environment and contribute a large amount of the secondary productivity in the ocean environment. It has 
been estimated that large cetaceans would consume about 4 percent of their body weight per day (Seageant 
1969). Large whales can ingest up to 461 million copepods per day, totaling approximately 14 billion 
copepods per month (Durbin et al. 2002). These animals have been found in groups of up to 30 individuals 
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(Watkins and Schevill 1976). If every individual in a group ingests roughly the same amount of copepods 
(461 million/day), a group of 30 right whales would ingest over 13.8 billion copepods per area per day.  

The efficiency of energy transfer between tropic levels is 10 percent (i.e., consumers gain approximately 
10 percent of the weight of the prey consumed). Assuming an average weight of 2.0 x 10-6 ounces per 
copepod (Hicks 1985), proposed Project construction would impact the food web by removing 
approximately 350 to 31,025 pounds of copepod biomass per year using offshore copepod densities, or 
175 to 7,200 pounds of copepod biomass per year using nearshore copepod densities. Moreover, this 
biomass would not be completely lost to the marine food web. Dead biomass would still be available to 
detritivores.  

The USEPA’s Section 316(b) of the Clean Water Act (CWA) would subject LNG facilities to impingement 
and/or entrainment control requirements on a case-by-case basis using the best professional judgment.  
A majority of the existing facilities do not fit the criteria under the Phase III scope of the rule (50 mgd; 
25 percent used for cooling purposes). It is known that LNG facilities could withdraw more than 50 mgd 
and use more than 25 percent of water for cooling purposes; however, there has not been a standard 
technology identified for offshore facilities. Technologies may be applicable for some facilities, but this is 
determined case-by-case and would be subject to the best professional judgment. 

Vessel Intake and Discharges 
Short-term, minor, adverse impacts on phytoplankton would result from intake and discharge from 
construction support vessels. Water use during construction is identified in Table 4.1-1. An irreversible 
impact from entrainment of organisms within the approximately 1,862.6 million gallons of surface seawater 
used by construction vessels would result in direct impacts on phytoplankton communities. However, 
impacts would be short-term and limited to the construction period. 

Hydrostatic Testing Intake and Discharge 
Short-term, minor, adverse impacts on phytoplankton would result from hydrostatic testing intake and 
discharges during construction. A one-time irreversible impact from entrainment of organisms within the 
approximately 3.5 million gallons of surface seawater used during flushing and hydrostatic testing of the 
proposed Mainline would result in direct impacts on phytoplankton communities. Although the seawater 
would be screened to prevent fish from being swept into the proposed Mainline, and filtered to remove 
sediment during filling of the proposed Mainline, phytoplankton would be entrained. A low-toxicity biocide 
and corrosive inhibitor would be used to inhibit biofouling and corrosion. Discharge water at the PLEMs 
would be tested for the concentration of the biocide THPS, collected in a mixing tank, dosed with an 
appropriate concentration of hydrogen peroxide, and discharged below the water surface using a diffuser. 
Hydrostatic test water discharges, therefore, would occur over a limited time frame and, with appropriate 
pre-discharge treatment (neutralization with hydrogen peroxide), such discharges are expected to result in 
short-term and minor impacts on water quality. As required, the Applicant would obtain an NPDES permit 
to discharge hydrostatic test water into the New York Bight. 

LNGRV Commissioning  
Short-term, minor, adverse impacts on phytoplankton would result from water intake and discharge from 
initial LNGRV commissioning. Once the LNGRVs have been fully commissioned, no discharges are 
anticipated from LNGRVs during natural gas offloading at the proposed Port facilities. It is estimated that 
the average cooling water intake/discharge rate for an LNGRV could approach 8.2 mgd during initial 
LNGRV commissioning. Based on CORMIX modeling (Appendix J), the estimated temperature difference 
between cooling water intake and discharge is anticipated to be in the range of approximately 9 to 14°F  
(5 to 8°C), with a maximum difference of 18°F (10°C). Compliance with the USEPA’s 1.8°F excess 
temperature criterion is predicted to occur within less than 90 feet of the point of discharge, which is well 
within the typical 328-foot regulatory mixing zone. The plume centerline temperature is predicted to drop 
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from 18°F greater than ambient at the point of discharge to less than 1.8°F greater than ambient within 
approximately 30 to 90 feet downcurrent of the point of discharge. Therefore, water temperature changes 
would be within a confined area, so adverse impacts on plankton would be short-term and minor. 

Routine Discharges 
The routine vessel discharges during construction discussed in Section 4.1 would not result in adverse 
impacts on planktonic species. Routine discharges from these marine vessels would include deck runoff 
and engine cooling water. All gray water and sanitary wastewater would be stored onboard for appropriate 
disposal. All discharges from the marine vessels would comply with USCG requirements and the 
requirements highlighted in Table 1.4-1. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of substances, such as fuel, oil, and other chemicals stored and/or in use in support of 
construction, could degrade water quality with potential adverse short-term impacts on planktonic species. 
In the case of an emergency, a SPCC Plan would be followed to handle any accidental spills so that they 
would be small and not enter the ocean. Models suggest that a spill of up to 84 gallons would rapidly 
dissipate, with the actual rate dependent upon environmental conditions. A model was developed using 
NOAA's ADIOS to predict the dissipation rate of the maximum most probable discharge of 2,500 barrels 
(105,000 gallons) of fuel oil. Dissipation was rapid; the amount of time it took to reach concentrations of 
less than 0.05 percent varied between 0.5 and 2.5 days, depending on ambient wind. Concentrations of less 
than 0.5 percent occurred within 44 hours with 10 knot winds and within 11 hours with 20 knot winds.  
A thermal discharge plume may cause temperature stress in planktonic organisms, though it is not likely to 
be detrimental.  

Lighting 
Negligible impacts on plankton are expected to occur as a result of lighting associated with the proposed 
Project construction. While phytoplankton, zooplankton, and some ichthyoplankton respond to light cues, 
any potential for altered responses resulting from lighting used during construction would be negligible 
relative to the planktonic populations in the ROI and the greater New York Bight. 

4.2.3.2 Impacts of Operation 
Turbidity 
Short-term, minor, adverse impacts on plankton would occur as a result of turbidity increases associated 
with the proposed Project operation in the same manner as described in Section 4.2.3.1. Routine operation 
activities with potential to impact turbidity are limited to the movement and possible minor bottom scouring 
associated with anchor chains, wire, and umbilical systems. As previously discussed, the total area of 
seafloor expected to be directly impacted by such movement is 1.4 acres per buoy and any resulting turbidity 
is not expected to extend beyond the approximate 3,138-foot radial footprint of the buoy mooring legs. 
However, indirect impacts may extend beyond this footprint. 

As previously detailed (see Section 4.2.2.2), anchor chain sweep impacts are estimated to be less than those 
modeled for the proposed Calypso LNG Deepwater Port Project (USCG 2008). Due to shorter anchor chain 
length, a smaller proportion of fine-size sediment, and lower current velocities, anchor chain sweep impacts 
for the proposed Port Ambrose Project are expected to be lower than those predicted for the proposed 
Calypso Project. Therefore, suspended sediment concentrations are expected to be less than a maximum 
predicted value of 63 to 115 mg/L, and maximum plume size would be expected to be less than 558 to 
807 feet. Maximum values reflect isolated and extreme conditions; typical TSS concentration and sediment 
plume size would be less. Therefore, only plankton within this restricted area may be affected by turbidity 
during normal operation and impacts would be expected to be minor. 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 
 

4.0 – Environmental Consequences 4-28 

Entrainment 
Long-term, minor, adverse impacts on ichthyoplankton would result from operational activities. Lower 
densities of fish eggs and larvae in the ROI minimizes entrainment effects. During operation and 
maintenance of the proposed Project, estimated entrainment is 40,070,732 eggs and 5,986,906 larval fish 
(Appendix K). This equates to a loss of 24,106 age-1 fish. The total loss of ichthyoplankton throughout the 
life of the proposed Project equates to 3,270 pounds of fishery yield, valued at $2,262; far less than 1 percent 
of annual commercial and recreational harvest.  

For zooplankton, at least 21 species of copepod inhabit the New York Bight. The copepod abundance in 
the inner New York Bight (i.e., up to 66 feet deep) can range from 1,000 to 90,000 individuals per cubic 
meter and from 200 to 8,000 individuals per cubic meter in the outer New York Bight, based on the season 
and including all species of copepod (USFWS 1997). Peak activity at the proposed Port would occur in the 
winter (a time of low copepod abundance) and in the summer (a time of high copepod abundance), affecting 
0.88 to 35.36 billion copepods, respectively, over the course of a year (see Table 4.3-2). In particular, the 
removal of copepods, a popular prey item for many marine species, may impact the food web by causing 
cascading impacts up and down the food chain (USCG and MARAD 2006a). Copepods are the dominant 
member of zooplankton and a major food source for fish, whales, seabirds, and other crustaceans. They 
also comprise the largest animal biomass in the ocean environment and contribute a large amount of the 
secondary productivity in the ocean environment. It has been estimated that large cetaceans would consume 
about 4 percent of their body weight per day (Seageant 1969). Large whales can ingest up to 461 million 
copepods per day, totaling approximately 14 billion copepods per month (Durbin et al. 2002). These 
animals have been found in groups of up to 30 individuals (Watkins and Schevill 1976). If every individual 
in a group ingests roughly the same amount of copepods (461 million/day), a group of 30 right whales 
would ingest over 13.8 billion copepods per area per day. 

The efficiency of energy transfer between tropic levels is 10 percent (i.e., consumers gain approximately 
10 percent of the weight of the prey consumed). Assuming an average weight of 2.0 x 10-6 ounces per 
copepod (Hicks 1985), the proposed Project would impact the food web by removing approximately 110 to 
4,420 pounds of copepod biomass per year. Moreover, this biomass would not be completely lost to the 
marine food web. Dead biomass would still be available to detritivores.  

LNGRV Ballast Water Intake 
Long-term, minor, adverse impacts on phytoplankton would result from impingement and entrainment from 
LNGRV ballast water intake over the life of the proposed Project. When an LNGRV is connected to an 
STL Buoy in regasification mode, seawater from its ballast water tanks would be used as a source of cooling 
water. Water would be recycled to and from the ballast water tanks, thus there would be no discharge of 
cooling water at the proposed Port facilities. It is estimated that while connected to the STL Buoy, the 
LNGRV would withdraw approximately 1.93 mgd at the annual natural gas sendout rate of 400 MMscf/d, 
at intake velocities less than 0.5 ft/sec. Minor impacts on plankton via entrainment would occur as a result 
of water intakes associated with the support vessel used during the proposed Project operation due to the 
comparatively small sizes of those vessels and the volume of cooling water used.  

Routine Discharges 
The routine vessel discharges during the proposed Project operation to the ROI would not degrade water 
quality, as discussed in Section 4.1, and therefore would not result in adverse impacts on planktonic species. 
Routine discharges would include deck runoff from the LNGRV and support vessel and engine cooling 
water from the support vessel. All gray water and sanitary wastewater would be stored onboard for 
appropriate disposal. All discharges from the marine vessels would comply with USCG requirements and 
the requirements highlighted in Table 1.4-1. 
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Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of construction could 
degrade water quality with potential short-term negative impact on planktonic species. A SPCC Plan would 
be set in-place to handle emergency situations to ensure that any accidental spills would be small and 
contained, not entering the sea. Impacts would be expected to be similar to those associated with an 
accidental spill during construction, as discussed in Section 4.2.3.1. Models suggest that a spill of up to 
84 gallons would rapidly dissipate, with wind stress and abiotic factors affecting the actual rate of 
dispersion. Based on a NOAA ADIOS model, predicted dissipation of a maximum spill of 2,500 barrels 
(105,000 gallons) is rapid. Dissipation was rapid; the amount of time it took to reach concentrations of less 
than 0.05 percent varied between 0.5 and 2.5 days, depending on ambient wind. Concentrations of less than 
0.5 percent occurred within 44 hours with 10 knot winds and within 11 hours with 20 knot winds. 

LNG Spills 
Short-term, minor, direct adverse impacts on plankton could occur in the unlikely event of an LNG spill. 
All LNGRVs are designed with features to minimize the potential for LNG spills (see Section 2.1). 
However, if an LNG spill were to occur, potential impacts would include exposure to low-temperature LNG 
at the water surface, possibly resulting in frostbite or death and asphyxiation by natural gas vapors above 
the surface of the water. These impacts would likely occur in the immediate vicinity of the spill location; 
the time frame of the impact is limited (see Section 5). Since LNG would boil off as natural gas at the 
surface, depth and pressure required for gas to dissolve (Artemov et al. 2005) in surface waters would not 
be sufficient and gas vapors would disperse. In addition, the time frame for these impacts would be limited, 
and adverse toxic impacts would be expected to be minor after the LNG boiled off and the vapors dispersed.  

The potential for a release of natural gas from the proposed Mainline and pipeline laterals are remote. If 
there were a subsea release of natural gas, the gas would rise to the water surface rapidly and dissipate. In 
general, whether a release is sudden or extended, physics dictate that any methane would gradually dissolve 
into the water column during the lifetime of the bubble as described by Fick's law, taking into account 
Henry's law constants, partial pressure and concentrations of dissolved gases (Artemov et al. 2005). Once 
a gas bubble reaches the surface, it would rise (being lighter than air) and be dispersed by air currents. 
Plankton impacts from such a release would be short-term and minor. 

Planned and Unplanned Maintenance and Repair 
Short-term, minor, adverse impacts on phytoplankton would result from intake and discharge from support 
vessels during maintenance and repair. Depending on the severity of the maintenance or repair, vessels 
would be similar to those used during construction as described in Section 4.2.3.1. Water use during 
construction is identified in Table 4.1-1. An irreversible impact from entrainment of organisms within 
surface seawater used by construction vessels during maintenance and repair events would result in direct 
impacts on phytoplankton communities. However, impacts would be short-term and limited to the 
associated maintenance and repair period. 

It is anticipated that planned maintenance activities would occur on a regular basis either annually or 
biennially; whereas repair activities, either planned or unplanned, would occur on a less frequent basis. 
Planned maintenance activities are typically short in duration (several days or less) and would include 
attaching/detaching and/or cleaning the buoy pick-up line to the STL Buoy, performing surveys and 
inspections with a remotely operated vehicle (ROV), and cleaning or replacing parts (e.g. bulbs, batteries, 
etc.) on the floating navigation (i.e., marker) buoys. Inspections and surveys would also be conducted after 
a significant storm event. 

Repairs can be either minor or major. Minor repairs are typically shorter in duration and could include 
replacing faulty pressure transducers, or repairing a stuck valve. These kinds of repairs would require one 
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diver support vessel with three or four anchors to hold its position. Minor repairs could take from a few 
days to several weeks depending on the nature of the problem.  

Major repairs, on the other hand, are longer in duration and typically require large construction vessels 
similar to those used to install the proposed Mainline and set the buoy and anchoring system. These vessels 
would typically mobilize from local ports, Canada, or the Gulf of Mexico. Major repairs typically require 
upfront planning, equipment procurement, and mobilization of vessels and possibly saturation divers. 
Examples of major repairs are damage to the riser or umbilical line and their possible replacement, damage 
to the proposed Mainline system and manifolds, or anchor chain replacement. These types of repairs could 
take up to two to four weeks. 

Lighting 
Negligible impacts on plankton are expected to occur as a result of lighting associated with the proposed 
Project's operation, as described in Section 4.2.3.1. The proposed Port would require operational lighting 
for 24-hour operations with illuminated deck lights for LNGRVs and require navigational beacons; 
however, once the LNGRV has successfully docked, the lighted buoys would be taken onboard and turned 
off. Lights would be downshielded to illuminate the deck only and would not intentionally illuminate the 
surrounding waters. While phytoplankton, zooplankton, and some ichthyoplankton respond to light cues, 
any potential for altered responses resulting from lighting used during operation would be negligible 
relative to the planktonic populations in the ROI and the greater New York Bight. 

4.2.3.3 Impacts of Decommissioning 
Turbidity 
Short-term, minor, adverse impacts on plankton would occur as a result of turbidity increases associated 
with the proposed Project decommissioning in the same manner as described in Section 4.2.3.1. The 
proposed Mainline and pipeline laterals would be abandoned in-place to be consistent with current federal 
policies to minimize adverse impacts, and the benthic habitat that has re-established itself on the seafloor 
above the buried proposed Mainline would not be disturbed. Only the removal of the STL Buoy systems 
would require disturbing the benthic habitat below those structures, exposing plankton to short-term and 
minor increased turbidity in the water column. Once these systems are removed, that benthic habitat once 
again would become available for rapid recolonization by sessile and infaunal benthic organisms. The 
process of capping and flushing of the ends of the proposed Mainline could also result in short-term and 
minor impacts on plankton in the ROI. Since the proposed Mainline itself would be abandoned in-place, no 
turbidity would be generated along its route.  

Entrainment 
Short-term, minor, adverse impacts on ichthyoplankton would result from decommissioning the proposed 
Project. Lower densities of fish eggs and larvae in the area around the buoys would minimize entrainment 
of ichthyoplankton. During decommissioning activities, estimated entrainment is 2,573,528 eggs and 
296,648 larval fish (Appendix K). This equates to a loss of 1,411 age-1 fish. The total entrainment loss of 
ichthyoplankton throughout the life of the proposed Project equates to 3,270 pounds of fishery yield, valued 
at $2,262; far less than 1 percent of annual commercial and recreational harvest. Entrainment losses of 
ichthyoplankton during decommissioning would be short-term, resulting in minor impacts. 

For zooplankton, at least 21 species of copepod inhabit the New York Bight. The copepod abundance in 
the inner New York Bight (i.e., up to 66 feet deep) can range from 1,000 to 90,000 individuals per cubic 
meter and from 200 to 8,000 individuals per cubic meter in the outer New York Bight, based on the season 
and including all species of copepod (USFWS 1997). One-time limited duration activities for deepwater 
port decommissioning would remove an estimated total of 0.1 to 3.96 billion copepods, depending on the 
season (see Table 4.3-2), from the outer New York Bight. In particular, the removal of copepods, a popular 
prey item for many marine species, may impact the food web by causing cascading impacts up and down 
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the food chain (USCG and MARAD 2006a). Copepods are the dominant member of zooplankton and a 
major food source for fish, whales, seabirds, and other crustaceans. They also comprise the largest animal 
biomass in the ocean environment and contribute a large amount of the secondary productivity in the ocean 
environment. It has been estimated that large cetaceans would consume about 4 percent of their body weight 
per day (Seageant 1969). Large whales can ingest up to 461 million copepods per day, totaling 
approximately 14 billion copepods per month (Durbin et al. 2002). These animals have been found in groups 
of up to 30 individuals (Watkins and Schevill 1976). If every individual in a group ingests roughly the same 
amount of copepods (461 million/day), a group of 30 right whales would ingest over 13.8 billion copepods 
per area per day.  

The efficiency of energy transfer between tropic levels is 10 percent (i.e., consumers gain approximately 
10 percent of the weight of the prey consumed). Assuming an average weight of 2.0 x 10-6 ounces per 
copepod (Hicks 1985), proposed Project decommissioning would impact the food web by removing 
approximately 12.4 to 495 pounds of copepod biomass per year. Moreover, this biomass would not be 
completely lost to the marine food web. Dead biomass would still be available to detritivores.  

Vessel Intake and Discharge 
Short-term, minor, adverse impacts on phytoplankton would result from intake and discharge from vessels 
used during decommissioning. Decommissioning activities would occur in the proposed Port area only; 
therefore, the extent of the impacts would be over a much smaller area than that associated with the original 
construction. Section 4.2.3.1 discusses additional issues of construction impacts that may be similar to 
decommissioning impacts. 

Routine Discharges 
As discussed in Section 4.1, the routine vessel discharges during proposed Project operation would not 
result in adverse impacts on planktonic species. Routine discharges from these marine vessels would 
include deck runoff and engine cooling water. All gray water and sanitary wastewater would be stored 
onboard for appropriate disposal. All discharges from the marine vessels would comply with USCG 
requirements and the requirements highlighted in Table 1.4-1. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of proposed Project 
decommissioning could degrade water quality with potential adverse short-term impacts on planktonic 
species. A SPCC Plan would be set in-place to handle emergency situations to ensure that any accidental 
spills would be small and contained, not entering the sea. A model was developed using NOAA's ADIOS 
to predict the dissipation rate of the maximum most probable discharge of 2,500 barrels (105,000 gallons) 
of fuel oil. Dissipation was rapid; the amount of time it took to reach concentrations of less than 0.05 percent 
varied between 0.5 and 2.5 days, depending on ambient wind. Concentrations of less than 0.5 percent 
occurred within 44 hours with 10 knot winds and within 11 hours with 20 knot winds. Impacts would be 
expected to be similar to those associated with an accidental spill during construction, as discussed in 
Section 4.2.3.1. 

Lighting 
Negligible impacts on plankton (as described in Section 4.2.3.1) are expected to occur as a result of lighting 
associated with the proposed Project decommissioning. While phytoplankton, zooplankton, and some 
ichthyoplankton respond to light cues, any potential for altered responses resulting from lighting used 
during construction would be negligible relative to the planktonic populations in the ROI and the greater 
New York Bight.  
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4.2.4 Fisheries Resources 
Over 100 marine species use the marine waters of the New York Bight, most of which live in the coastal 
area. Since a variety of species are found in the ROI, impacts of construction, operation, and 
decommissioning would vary by species and habitat. For consistency with other biological resources, the 
following sections present impacts on fisheries resources from the activities during three distinct phases of 
the proposed Project. For a complete impact analysis organized by ecological guild, as defined in 
Section 3.2.3, refer to Appendix F. Effects to feeding ecology, and associated trophic guilds, are integrated 
in this section. Most species may experience little to no effect, while others may experience sub-lethal to 
lethal effects. Effects to ichthyoplankton are discussed in Section 4.2.3; this section pertains to juvenile and 
adult fish. Large, mobile individuals would likely be able to avoid most effects associated with the proposed 
Project, while early lifestages and small individuals (both invertebrates and vertebrates) may be more 
susceptible to effects, since they are more limited to a given area. Overall, a relatively small proportion of 
fish may be affected, which would have a negligible impact on entire populations. 

4.2.4.1 Impacts of Construction 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Short-term, negligible, adverse 
impacts on demersal fish would occur as a result of seafloor disturbance during proposed Project 
construction. Fish most likely to be affected by construction activities would be those that prefer soft 
substrate habitat in relatively deep water. The plowed installation and burial of the proposed Mainline and 
pipeline laterals would result in a short-term disturbance of approximately 219 acres of seafloor along the 
length of the proposed Mainline route. Direct and indirect impacts on marine fish would include disturbance 
to benthic habitats and localized increases in turbidity (discussed further in the Turbidity section below). 
Fish species present in the proposed Port area that prefer soft substrate include: butterfish, monkfish, red 
hake, silver hake, little skate, winter skate, black sea bass, pollock, winter flounder, witch flounder, 
yellowtail flounder, and summer flounder. The response of these species would vary depending on life 
history and behavior patterns. Demersal species that are closely associated with the bottom such as the 
flounders and skates would be more directly affected than others. Impacts would likely include mortality, 
if they came in direct contact with construction activities. The extent of adverse impacts on fish populations 
would be limited to those individuals in the immediate area of the proposed Mainline route during 
construction. Benthic disturbance is likely to result in decreased abundance or quality of prey items for 
crab-eaters, amphipod/shrimp eaters, and benthivores. Fish that have a more pelagic lifestyle (e.g. 
butterfish, Atlantic herring, and Atlantic mackerel) are strong swimmers, and are expected to be able to 
avoid construction equipment. If a fish is within, or approaches, the proposed Project area during 
construction, it would likely move away from the activity (Newcombe and Jensen 1996). Any fish that are 
displaced during construction would be expected to return following construction.  

Turbidity 
Short-term, minor, adverse impacts on fish would occur from turbidity associated with construction of the 
proposed Project. Activities that resuspend sediments have the potential to negatively impact early 
lifestages of demersal fish species (USEPA 1976; Colby and Hoss 2004). Turbidity-related impacts may 
include reductions in growth and feeding rates, and the clogging of respiratory structures. Impacts on 
demersal fish species from excess suspended sediments from the proposed construction activities have the 
potential to result in four types of effects: (1) no effect; (2) behavioral effects (e.g., alarm reaction or 
avoidance response); (3) sub-lethal effects (e.g., reduction in feeding rate or feeding success); and (4) lethal 
effects (e.g., direct mortality from increased predation or significant degradation of habitat) (Newcombe 
and Jensen 1996). The severity of impacts is typically associated with both the concentration of suspended 
sediments and the duration of exposure. The feeding behavior of fish that depend the most heavily on 
benthic resources (i.e., crab-eaters, amphipod/shrimp eaters, and benthivores) are the most likely to be 
temporarily impacted. If turbidity increases throughout the water column, though, all trophic guilds would 
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be affected. The results from previous sediment transport modeling analyses of similar seafloor sediment 
composition showed that turbidity would not exceed 100 mg/L immediately at the jet-plow trench and 
would decrease to 10 mg/L or less within an hour, and would be confined to an area within 160 feet of the 
jet-plow trench. Those TSS levels expected during construction are unlikely to cause either lethal or sub-
lethal effects to fish (Wilber and Clarke 2001). At most, demersal fish in the immediate area of impact may 
experience some temporary physiological stress; however, it is more likely that the other concurrent 
construction activities would elicit a temporary avoidance response and cause the fish to leave the area 
(Newcombe and Jensen 1996). Newcombe and Jensen (1996) subjected a variety of fish species to 
suspended sediments at various concentrations. They then rated impacts on a scale that included no effects, 
behavioral effects, sublethal effects, and lethal and paralethal effects. Usually, the severity of the impact 
increased with increasing suspended sediment concentration and duration of exposure. At low 
concentrations and exposure times, only behavioral effects such as avoidance and alarm reactions occurred. 
At extremely high concentrations, reduced growth rates and mortality occurred. These findings imply that 
most fish would use behavioral mechanisms to avoid areas of high suspended sediment that may cause 
lethal or paralethal effects, assuming that the turbidity plume is not so large as to completely prevent escape. 
Because of uncertainty in response, and because there would be a temporary sharp increase in suspended 
sediment concentrations in the water column (especially where jetting is required), this impact would be 
minor (plowing) to potentially moderate (jetting). This impact would only occur during construction and 
would not cause an extended adverse impact over time. 

As presented in more detail in Section 4.2.2.1, turbidity impacts resulting from construction activities are 
expected to be focused around the proposed Mainline. Suspended solid concentrations of 50 mg/L or greater 
are likely to be found within 1,400 feet of the proposed Mainline in state waters and within 700 feet in 
federal waters. Substantial sedimentation of 0.8 inch or greater is expected to occur within 190 feet of the 
proposed Mainline in state waters and within 110 feet in federal waters. Most fish species are mobile enough 
to escape unfavorable turbidity, but demersal species and lifestages may experience greater impacts. 

American sand lance, winter flounder, scallop, and longfin squid have egg stages that are demersal, but 
many other offshore species (hake, redfish, pollock, lobster, scallop, and surfclam) have larval stages that 
settle onto the bottom and are thus susceptible to turbidity-related impacts. Overall turbidity increases 
would be short-term and minor, with displaced fish expected to return shortly after construction ceased.  

Vessel Intake and Discharges 
Based on habitat usage, the marine fish most likely to be affected by intakes at 20 and 32 feet below the 
surface are bay anchovies, summer flounder, red hake, king mackerel, and Spanish mackerel. There would 
be no impacts due to impingement of marine fish resources during construction activities, because the 
proposed Project intake velocities would be less than 0.5 ft/sec in keeping with best technology available 
standards set forth in Section 316(b) regulations under the CWA. These velocities are sufficiently low 
enough to allow juvenile and adult fish to escape impingement. Short-term, minor, adverse impacts on 
ichthyoplankton would result from intake and discharge from construction support vessels. Water use 
during construction is identified in Table 4.1-1. Ichthyoplankton communities would be directly and 
irreversibly impacted by entrainment, as discussed in Section 4.2.3. However, impacts would be short-term 
and limited to the construction period.  

Hydrostatic Testing Intake and Discharge 
Fish most likely to be affected by intake would be the same as those described above. Short-term, minor, 
adverse impacts on ichthyoplankton would result from hydrostatic testing intake and discharges during 
construction (see Section 4.2.3.1 for impacts of construction on ichthyoplankton). Juvenile and adult fish 
might have a risk of impingement, but the use of screens, coupled with a low intake velocity, would mitigate 
this risk. Hydrostatic testing discharge might briefly and locally degrade water quality, with minor impacts 
on marine fish.  
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LNGRV Commissioning  
Short-term, minor, adverse impacts on marine fish species would result from water discharge from initial 
LNGRV commissioning due to thermal plumes. Once the LNGRVs have been fully commissioned, no 
discharges are anticipated from LNGRVs during natural gas offloading at the proposed Port facilities. It is 
estimated that the average cooling water intake/discharge rate for a LNGRV could approach 8.2 mgd during 
this period. Based on CORMIX modeling (Appendix J), the estimated temperature difference between 
cooling water intake and discharge is anticipated to be in the range of approximately 9°F to 14°F (5°C to 
8°C), with a maximum difference of 18°F (10°C). Compliance with the USEPA’s 1.8°F excess temperature 
criterion is predicted to occur within less than 90 feet of the point of discharge, which is well within the 
typical 328-foot regulatory mixing zone. The plume centerline temperature is predicted to drop from 18°F 
greater than ambient at the point of discharge to less than 1.8°F greater than ambient within approximately 
30 to 90 feet downcurrent of the point of discharge. Most marine fish are adept swimmers and would be 
capable of escaping an unfavorable thermal plume. Additionally, the plume would be small and dissipate 
rapidly, impacting very few individuals. 

Routine Discharges 
As discussed in Section 4.1, routine vessel discharges during the proposed Project construction would not 
result in adverse impacts on fish species. Routine discharges from these marine vessels would include deck 
runoff and engine cooling water. All gray water and sanitary wastewater would be stored onboard for 
appropriate disposal. All discharges from the marine vessels would comply with USCG requirements and 
the requirements highlighted in Table 1.4-1. Juvenile and adult fish have sufficient mobility to evacuate or 
avoid unfavorable conditions. Therefore, routine discharges would have a negligible impact on fish 
populations.  

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of construction could 
degrade water quality with potential adverse short-term impacts on fish species. In the case of an 
emergency, a SPCC Plan would be followed to handle any accidental spills so that they would be small and 
not enter the ocean. Models suggest that a spill of up to 84 gallons would rapidly dissipate, with wind stress 
and abiotic factors affecting the actual rate of dispersion. Based on a NOAA ADIOS model, predicted 
dissipation of a maximum spill of 2,500 barrels (105,000 gallons) is rapid. Using a 10-knot wind, oil 
concentrations of 0.5 percent occurred within 44 hours, and reached less than 0.05 percent within 58 hours. 
Modeling a 20-knot wind, 0.5 percent concentrations were reached within 11 hours, and less than 
0.05 percent oil was reached within 11 hours. 

Noise 
Short-term, minor, adverse impacts on fish would result from noise generated during the proposed Project 
construction. Potential impacts of continuous sounds on marine fish include temporary threshold shifts 
(TTS), physiological stress response, and behavioral response (e.g., startle, alarm, avoidance), 
physiological damage to hearing structures, or in more severe instances, hemorrhaging in the body cavity 
(permanent threshold shift or PTS). Chronic sub-lethal effects to physiology and behavior can also be 
detrimental, with the possibility of decreased survival or reproductive failure, resulting in low population 
abundance. Section 4.11 discusses the effects of noise on fisheries resources in more detail. 

Sound sources of underwater construction noise associated with the proposed Project include proposed 
Mainline and pipeline lateral installation, and construction vessel transit. A more detailed discussion of 
underwater noise resulting from each of these construction activities associated with the proposed Project 
is provided in Section 4.11, but the loudest noises are associated with pile driving. 

The sensitivity of marine fish species to sound is highly variable and largely unknown, and there is broad 
variability in hearing capabilities within single fish groups, yet NOAA has conservatively established 
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interim noise exposure criteria for pile-driving impacts on marine fish at 180 decibel (dB) re 1 microPascal 
(µPa) peak. Noise impacts on marine fish resources depend on loudness, the specific acoustic frequency 
pattern at a given location, the distance from the sound source, and a fish’s particular hearing sensitivity 
(MMS 2000a). Current data suggest that most species of fish detect sounds from 50 to 1,000 hertz (Hz), 
with few fish hearing sounds above 4 kilohertz (kHz) (Popper 2008). It is believed that most fish have their 
best hearing sensitivity from 100 to 400 Hz (Popper 2003). Additionally, some clupeids (shad in the 
subfamily Alosinae) possess ultrasonic hearing (i.e., able to detect sounds above 100,000 Hz) 
(Astrup 1999). 

Hearing capabilities of fish have been studied in less than 0.01 percent of fish species (NRC 2003). 
Ramcharitar et al. (2006) investigated the hearing sensitivity of weakfish (Cynoscion regalis), which were 
found to detect frequencies up to 2 kHz. The sciaenid with the greatest hearing sensitivity discovered thus 
far is the silver perch (Bairdiella chrysoura), which has responded to sounds up to 4 kHz (Ramcharitar et 
al. 2004). Atlantic cod (Gadus morhua) may also be able to detect high-frequency sounds of up to 38 kHz 
at 185 to 200 dB relative to re 1 µPa (Astrup and Mohl 1993). Experiments on several species of the 
Clupeidae (i.e., herrings, shads, and menhadens) have obtained responses to frequencies between 40 kHz 
and 180 kHz (Astrup 1999). Mann et al. (1998) reported that the American shad can detect sounds from 
0.1 to 180 kHz. This shad species has relatively high thresholds (about 145 dB re 1 µPa) (Mann et al. 1997). 
Likewise, other Alosid herring, including alewife (Alosa pseudoharengus) and blueback herring (Alosa 
aestivalis), have upper hearing thresholds in the range of 100 to 120 kHz. In contrast, the Clupeidae bay 
anchovy (Anchoa mitchilli) and Spanish sardine (Sardinella aurita) did not respond to frequencies over 
4 kHz (Gregory and Clabburn 2003; Mann et al. 2001). Fish use sound to communicate aggression, 
reproduction, and defense, thus disruptions to their ability to hear or produce noises may impact inter- and 
intra-specific interactions. The effect of noise on feeding behavior and predator defense would apply to all 
six trophic guilds. Further detail regarding effects of construction on fish communication is provided in 
Section 4.11.2.2. 

Invertebrates, especially cephalopods, may also be impacted by underwater noise, though these effects are 
not well understood (Mooney et al. 2012). Packard et al. (1990) found that squid, octopus, and cuttlefish 
can detect stimuli from 1 to 100 Hz, but it is believed that the animals use statocysts (hair cells) to detect 
acceleration in the water around them, but it remains unclear whether they can detect the pressure of a sound 
field (Packard et al. 1990; Wilson et al. 2007; Hu et al. 2009). Since the hearing capacity of cephalopods is 
still undetermined, it is difficult to assess the effects of acoustic stress on these invertebrates. Noise 
associated with the construction of the proposed Project would be short-term. Coupled with the well-
developed swimming ability of cephalopods, these animals would not be expected to be negatively 
impacted by noise. 

The impacts associated vessel noise would be short-term and minor. It is possible that some fish would 
leave the construction area temporarily because of in-water disturbances, and the distance between the fish 
and the noise source would increase, thereby minimizing the chance of injury. Avoidance of a sound source 
will ultimately reduce exposure, particularly at the highest sound pressure levels and/or distances closest to 
the source. NOAA Cooperative Research Report No. 209 (Mitson 1995) suggested levels at which fish are 
likely to show avoidance behavior. However, results across studies suggest it is impossible to extrapolate 
from results with one sound source, one fish species, or even fish of one size to other sources, species, or 
fish sizes. Some fish may elicit an avoidance behavior to noise, while others may not respond at all (Popper 
and Hastings 2009). Documented fish flight from vessel noise occurred within the context of population 
assessments and catch rates for commercially important fish stocks. For example, horizontal and vertical 
movements away from vessels have been reported for Atlantic herring (Clupea harengus) (Vabø, et al. 
2002) and Atlantic cod (Gadus morhua) (Handegard et al. 2003). In 2008, the Fisheries Hydroacoustic 
Working Group (FHWG) developed a set of standards for evaluating noise impacts on fish. These standards 
included 206 dB peak, 187 dB cSEL and 183 dB cSEL. Individuals that are temporarily displaced by vessel 
noise without injury would be expected to return immediately following construction. It is also possible 
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that some individuals would be near enough to the sound source to experience one or more of the following 
behavioral or physiological responses based on distance to the sound source: TTS, physiological stress 
response, behavioral response (e.g., startle, alarm, avoidance), physiological damage to hearing structures, 
or in more severe instances, hemorrhaging in the body cavity (PTS). Since few individuals would likely be 
or remain near enough to the sound source to experience more severe effects and the probability of hearing 
impact decreases as sounds attenuate with distance from a source (MMS 2002), impacts on fish as a result 
of proposed Project construction noise would be indirect, short-term, and minor. 

The Applicant’s mooring design is the use of suction anchors. All sound sources from the construction 
phase of the proposed Project are considered to have a minor impact on species of fish. Because the 
behavioral response of fish to a perceived marine sound depends on a range of factors, including: (1) sound 
pressure level (SPL); (2) frequency, duration, and novelty of the sound; (3) the physical and behavioral 
state of the animal at the time of perception; and (4) the ambient acoustic features of the environment 
(Hildebrand 2004), it is more difficult to predict behavioral shifts due to anthropogenic sounds. The 
radiation of sound to marine waters during construction of the proposed Project would likely be within the 
immediate vicinity of the proposed Project, and effects would be expected to be temporary, hence 
“harassment” (TTS) for all species is expected to be minor. Although species abundance varies by season 
in the ROI, the likelihood of “harm” (PTS) or “harassment” (TTS) from the proposed Project to individuals 
or species due to underwater sound would be unlikely because of the transient and seasonal nature of the 
species moving through the ROI and the ability of animals to move away from sound sources. 

Vessel Traffic 
Short-term, negligible, adverse impacts on marine fish would occur as a result of construction vessel traffic 
during proposed Project construction. Construction of the proposed Project would result in a slight increase 
in vessel traffic. The proposed Port facilities would be located adjacent to the approach to the Ambrose 
Channel, already one of the busiest shipping channels on the U.S. Atlantic Coast. Therefore, this slight 
increase in vessel traffic would be negligible in comparison to existing vessel traffic in the area.  

While fish behavior in the vicinity of a vessel is quite variable (e.g., avoidance, attraction, school 
compression, etc.), vessels do not normally collide with adult or juvenile fish, most of which can detect and 
avoid them (Jørgensen et al. 2004), reducing the potential for vessel strikes. Early lifestages of most fish 
could be displaced by vessels and not struck in the same manner as adults of larger species. However, a 
vessel’s propeller movement or propeller wash could entrain early lifestages. The low-frequency sounds of 
large vessels or accelerating small vessels caused avoidance responses among herring (Chapman and 
Hawkins 1973), but avoidance ended within 10 seconds after the vessel departed.  

Vessel strikes do pose threats to a limited number of large, slow-moving fish at the surface (Kappel 2005), 
although this is not considered a major threat to most marine fish expected to occur within the ROI. 
Sturgeon, particularly Atlantic sturgeon, are vulnerable to ship strikes (Brown and Murphy 2010). Whale 
sharks (Rhincodon typus), basking sharks (Cetorhinus maximus), ocean sunfish (Mola species), and manta 
rays (Manta birostris) have also been struck by vessels (NMFS 2010c; Rowat et al. 2007; Stevens 2007). 
Vessel strikes may occur for a limited number of fish at the surface; however, the slight increase in vessel 
traffic during construction would not substantially increase the strike risk from existing vessel traffic in the 
area. 

Ingestion of Marine Debris 
Short-term, negligible, adverse impacts on marine fish would result from the accidental release of marine 
debris (e.g., ropes, plastic, etc.) during construction. Marine debris of a size that can be swallowed by a fish 
could be eaten either at the surface, in the water column, or at the seafloor; therefore, all six trophic guilds 
may be impacted. Open-ocean planktivores and piscivores are most likely to ingest materials in the water 
column, though. Coastal bottom-dwelling predators and estuarine bottom-dwelling predators, such as crab-
eaters and benthivores, could ingest materials from the seafloor. The potential for fish to encounter and 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

 4-37 4.0 – Environmental Consequences 

ingest marine debris depends on their feeding group, size, and geographic range. While no aspect of the 
proposed action includes the intentional “dumping” of debris in the marine environment, it is possible that 
during routine construction activities some construction-related debris could end up as marine debris. 
Existing regulations prohibit the disposal of plastic, dunnage, lining, floating packing materials, and all 
other trash within 12 miles of the coast. Further, as a standard operating procedure (SOP), all vessels 
associated with the proposed Project would be prohibited from dumping trash of any kind. Solid waste 
management training would be provided that emphasizes the importance of minimizing impacts on marine 
mammals, sea turtles, and migratory birds. This combination of proposed Project policy and existing 
regulations would ensure that any marine debris accidentally expended within the proposed Project area 
would be negligible.  

Entanglement 
Negligible impacts on marine fish would occur from entanglements in anchor lines, tethers, or other 
materials during construction. Unlike typical fishing nets and lines, the equipment used during construction 
would not be designed for trapping or entanglement purposes. It may be possible that an item capable of 
entangling a fish (rope, plastic, etc.) could inadvertently fall into the water from the deck of a construction 
vessel. Most fish entanglement observations involve abandoned or discarded nets, lines, and other materials 
that form loops or incorporate rings (Derraik 2002; Keller et al. 2010; Laist 1987; Macfadyen et al. 2009). 
A 25-year dataset assembled by the Ocean Conservancy reported that fishing line, rope, and fishing nets 
accounted for 68 percent of fish entanglements, with the remainder due to encounters with various items 
such as bottles, cans, and plastic bags (Ocean Conservancy 2010).  

Fish entanglement occurs most frequently at or just below the surface or in the water column where objects 
are suspended. A smaller number involve objects on the seafloor, particularly abandoned fishing gear 
designed to catch bottom fish or invertebrates (Ocean Conservancy 2010). More fish species are entangled 
in coastal waters and the continental shelf than elsewhere in the marine environment because of higher 
concentrations of human activity (e.g., fishing, sources of entangling debris), higher fish abundances, and 
greater species diversity (Helfman et al. 2009; Macfadyen et al. 2009).  

STL tethers and anchor lines securing the derrick/lay barge would be large in diameter, knotless, 
nonfloating, and taut, and would only be deployed for a short period of time. These materials would be too 
large to entangle a fish. In addition, anchor lines would be separated by hundreds of feet as they radiated 
away from the vessel and would not be laterally connected to other lines, thereby avoiding the creation of 
a “web effect.” 

Lighting 
Short-term, minor, adverse impacts on marine fish would result from lighting used during construction. 
Lighting used during construction would primarily be limited to the vessels (navigation lights, spotlights, 
decklights, etc.) used to illuminate the work area both on the vessel and on the water. Lights would be 
downshielded to illuminate the deck only and would not intentionally illuminate the surrounding waters. 
Certain types of lighting are known to attract some marine organisms, including fish. Artificial light can 
temporarily influence feeding patterns in isolated areas where small baitfish are attracted to lighting, which 
draws in larger predatory species that feed on those prey species. Precautions would be made to minimize 
the amount of lighting needed directly on the water surface, as appropriate, while maintaining a safe work 
area.  

Alteration to Prey Species Abundance and Distribution 
Benthic fauna serve as a food source for fish in several trophic guilds (in particular, crab-eaters, 
amphipod/shrimp eaters, and benthivores); therefore, indirect adverse impacts on benthic communities 
during construction could cause individual fish to avoid feeding in the area for a short period and move into 
adjacent areas. However, this would only occur if food resources were a limiting factor to production of 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 
 

4.0 – Environmental Consequences 4-38 

demersal fish, which may not be the case. Assuming the worst-case scenario that demersal fish production 
is limited by food resources, an estimated 250 acres of soft bottom invertebrate habitat would be disturbed 
in the proposed Port area and Mainline route and might not be available as a food resource during 
construction. The benthic community associated with the seafloor would be expected to rapidly recover 
following disturbance (Brooks et al. 2006). Typically, following this type of disturbance, a diverse benthic 
infaunal community would be recolonized from organisms associated with substrate adjacent to disturbed 
areas within a matter of one to three years (Byrnes et al. 2004; Lundquist et al. 2010), resulting in long-
term moderate, but isolated, impacts on the benthic prey species abundance and distribution. However, the 
isolated areas of impact would not result in population-level effects to the benthic community, and thus fish 
populations, of the New York Bight. 

Pelagic species such as Atlantic herring feed in the water column, so disturbance of bottom habitat would 
not be as important as the effect on bottom feeders. Pelagic species such as Atlantic mackerel that can also 
feed on the bottom-dwelling organisms would be affected by the temporary loss of benthic habitat. Because 
the area of disturbance is small compared to adjacent available habitat, and because construction-related 
disturbance is short-term, adverse impact to both demersal and pelagic fish in the area would be minor. 

4.2.4.2  Impacts of Operation 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Long-term, negligible, adverse 
impacts on demersal fish would occur as a result of seafloor disturbance from anchor chain sweep during 
proposed Project operation in the same manner as described in Section 4.2.4.1. The anchor cables and 
flexible risers would disturb the seafloor as they sweep along the bottom substrate during routine operations. 
The continual disturbance of these soft substrates would result in the loss of food and habitat resources for 
fish that utilize soft substrates. If the two buoys were used consecutively, as is planned, the benthic 
community would be unlikely to recover between uses. This disturbance would continue for the life of the 
proposed Port. Demersal fish, including skates, sculpins, and flounders, that came in direct contact with the 
mooring wire ropes and chains could potentially be injured or killed, but would probably move clear of the 
area. Other demersal fish that do not have such a close association with the bottom, such as pollock, and 
scup, would be able to avoid the mooring wire ropes and chains. Operation of the proposed Port could, as 
a worst-case estimate, effectively exclude much of the demersal fish community from approximately 
3.2 acres of habitat. Pelagic fish would not be directly affected by this habitat exclusion because they occur 
in the water column and be able to avoid the mooring wire ropes and chains. However, this area represents 
a negligible portion of the available acreage of soft sediments in the New York Bight. The hard structure 
associated with the anchors would provide beneficial impacts by allowing for the colonization of benthic 
organisms, which would serve as a food resource for fish, as well as provide a structure for fish to 
congregate around. Anchor chains can provide some limited structure for fish to congregate near. However, 
it is anticipated that suction anchors would have minor beneficial impacts on fish during operation. 

Turbidity 
Long-term, negligible, adverse impacts on fish would occur as a result of turbidity increases associated with 
the proposed Project operation, in the same manner as described in Section 4.2.4.1. Routine operation 
activities with potential to impact turbidity are limited to the movement and possible minor bottom scouring 
associated with anchor chains, wire, and umbilical systems. As previously discussed, the total area of 
seafloor expected to be directly impacted by such movement is 1.4 acres per buoy and any resulting turbidity 
is expected to be greatest within the approximate 3,138-foot radius footprint of the buoy mooring legs.  

As previously detailed (see Section 4.2.2.2), anchor chain sweep impacts are estimated to be less than those 
modeled for the proposed Calypso LNG Deepwater Port Project (USCG 2008), because of shorter anchor 
chain length, a smaller proportion of fine-size sediment, and lower current velocities. Suspended sediment 
concentrations are expected to be less than a maximum predicted value of 63 to 115 mg/L, and maximum 
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plume size would be expected to be less than 558 to 807 feet. Maximum values reflect isolated and extreme 
conditions; typical TSS concentration and sediment plume size would be less. During routine operation, 
fish would likely avoid areas of increased turbidity, resulting in negligible impacts, though they would last 
throughout the life of the proposed Project. 

LNGRV Ballast Water Intake 
No impact on fish species would result from impingement from LNGRV ballast water intake over the life 
of the proposed Project. Entrainment impacts on ichthyoplankton are discussed in Section 4.2.3. When an 
LNGRV is connected to an STL Buoy in regasification mode, seawater from its ballast water tanks would 
be used as a source of cooling water. Water would be recycled to and from the ballast water tanks, thus 
there would be no discharge of cooling water at the proposed Port facilities. It is estimated that while 
connected to the STL Buoy, the LNGRV would withdraw approximately 1.93 mgd at the annual natural 
gas sendout rate of 400 MMscf/d, at intake velocities less than 0.5 ft/sec. Due to this low velocity, marine 
fish would be capable of swimming away, avoiding impingement. Negligible impacts on fish via 
impingement would occur as a result of water intakes associated with the support vessel used during 
proposed Project operation due to the comparatively small sizes of those vessels and the volume of cooling 
water used.  

Routine Discharges 
Routine discharges would not result in adverse impacts on fish or ichthyoplankton. Routine discharges 
would include deck runoff from the LNGRV and support vessel and engine cooling water from the support 
vessel. All gray water and sanitary wastewater would be stored on-board for appropriate disposal. All 
discharges from the marine vessels would comply with USCG requirements and the requirements 
highlighted in Table 1.4-1. Juvenile and adult fish have sufficient mobility to evacuate or avoid unfavorable 
conditions. Therefore, routine discharges would have a negligible impact on fish populations.  

Accidental Releases of Fuel, Oil, and Other Chemicals  
As presented in Section 4.2.4.1 (the impacts of construction on fisheries resources), the accidental release 
of materials is highly unlikely, although possible short-term, direct, and adverse impacts would result. In 
the most extreme case, acute mortality could result. Water quality could be affected in the spill area, but 
spills would likely dissipate. A model was developed using NOAA's ADIOS to predict the dissipation rate 
of the maximum most probable discharge of 2,500 barrels (105,000 gallons) of fuel oil. Dissipation was 
rapid; the amount of time it took to reach concentrations of less than 0.05 percent varied between 0.5 and 
2.5 days, depending on ambient wind. Concentrations of less than 0.5 percent occurred within 44 hours 
with 10 knot winds and within 11 hours with 20 knot winds. In the case of a spill, a SPCC Plan would be 
followed to stop or minimize any foreign substances from entering the ocean.  

LNG Spills 
Short-term, minor, direct adverse impacts on fisheries resources could occur in the unlikely event of an 
LNG spill. All LNGRVs are designed with features to minimize the potential for LNG spills (see 
Section 2.1). However, if an LNG spill were to occur, potential impacts would include exposure to low-
temperature LNG at the water surface, possibly resulting in frostbite or death and asphyxiation by natural 
gas vapors above the surface of the water. These impacts would likely occur in the immediate vicinity of 
the spill location; the time frame of the impact is limited (see Section 5). Since LNG would boil off as 
natural gas at the surface, depth and pressure required for gas to dissolve (Artemov et al. 2005) in surface 
waters would not be sufficient and gas vapors would disperse. In addition, the time frame for these impacts 
would be limited, and adverse toxic impacts would be expected to be minor after the LNG boiled off and 
the vapors dispersed. 

The potential for a release of natural gas from the proposed Mainline and pipeline laterals is remote. The 
proposed Mainline and pipeline laterals would be buried or covered before proposed Port operations 
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commence, making damage to the pipeline resulting in leaks less likely. Other than the unlikely event of a 
pipe leak or rupture, operation of the proposed Mainline and pipeline laterals are not expected to create 
environmental disturbances. While Patin (1999) suggests that for fish species an adverse pattern (impaired 
movement, cell damage and other anomalies) indicative of toxicity resulted from the sudden release of 
natural gas (methane) into the marine environment, avoidance effects were observed when concentrations 
of dissolved gas ranged from 0.1 to 0.5 mg/L. Fry of species in laboratory studies showed avoidance 
behavior in the presence of 0.02 to 0.05 mg/L of gas. Increased temperatures and decreased oxygen 
saturation appeared to increase the susceptibility of fish to these impacts (Patin 1999). However, while 
chronic exposure of fish to the presence of natural gas in the water environment may suggest a relatively 
low resistance for behavior response and fish mortality, additional study is lacking.  

In addition, dissolution of natural gas into the marine environment also occurs naturally from seeps and 
from methane hydrates and contributes to higher methane concentrations in some regions of the earth’s 
marine environment. These are typically more gradual releases of methane, occurring over an extended 
period of time, with finer bubble sizes ranging from 0.04 to 0.4 inches and typically at significantly greater 
depths (greater than 295 feet), pressures and lower temperatures than those along the proposed Mainline 
and pipeline laterals. Smaller bubble sizes and greater depths and pressures contribute to more gas being 
dissolved and less gas (calculated at approximately 18 percent at approximately 295 feet) reaching the 
surface for atmospheric dispersion (Artemov et al. 2005). Studies specifically relating to toxicity impacts 
on indigenous fish in these likely elevated gas environments were not readily available. 

In general, whether a release is sudden or extended, physics dictate that any methane would gradually 
dissolve into the water column during the lifetime of the bubble as described by Fick's law, taking into 
account Henry's law constants, partial pressure and concentrations of dissolved gases (Artemov et al. 2005). 
Once a gas bubble reaches the surface, it would rise (being lighter than air) and be dispersed by air currents. 
Neither methane seeps nor gas hydrates are found in the vicinity of the proposed Port or Mainline; therefore, 
background levels of methane are anticipated to be low and representative of waters in the New York Bight. 
If a subsea release of natural gas occurs, the limited quantity of gas released would rise to the water surface 
rapidly and would dissipate. Natural gas is non-toxic to the atmospheric environment. Any localized 
increase of natural gas concentration in the water column would be short-term, minor, would dissipate with 
time and distance, and would likely be avoided by fish. 

Planned and Unplanned Maintenance and Repair 
Short-term, minor, adverse impacts on fish would result from intake and discharge from support vessels 
during planned and unplanned maintenance and repair. Depending on the severity of the maintenance or 
repair, vessels would be similar to those used during construction as described in Section 4.2.4.1. Water 
use during construction is identified in Table 4.1-1. Maintenance vessels would also use screens and 
low-intake velocities (i.e., 0.5 ft/sec), thus water intake would have negligible impingement risk for marine 
fish. Discharges may cause temperature stress for marine fish, but impacts would likely be short-term and 
minor. The extent and duration of planned and unplanned maintenance and repair impacts would likely 
change on a case-by-case basis. 

Repairs can be either minor or major. Minor repairs are typically shorter in duration and could include 
replacing faulty pressure transducers, or repairing a stuck valve. These kinds of repairs would require one 
diver support vessel with three or four anchors to hold its position. Minor repairs could take from a few 
days to several weeks depending on the nature of the problem.  

Major repairs, on the other hand, are longer in duration and typically require large construction vessels 
similar to those used to install the proposed Mainline and set the buoy and anchoring system. These vessels 
would typically mobilize from local ports, Canada, or the Gulf of Mexico. Major repairs typically require 
upfront planning, equipment procurement, and mobilization of vessels and possibly saturation divers. 
Examples of major repairs are damage to the riser or umbilical line and their possible replacement, damage 
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to the proposed Mainline system and manifolds, or anchor chain replacement. These types of repairs could 
take up to two to four weeks. 

Noise 
Long-term, minor, adverse impacts on fish would result from noise generated during proposed Project 
operation. Support vessel and LNGRV noise is the primary noise producing factor during operations. 
A more detailed discussion of underwater noise resulting from operation activities associated with the 
proposed Project is provided in Section 4.11. In Comparison to construction, the potential for noise impacts 
during operations is substantially reduced and limited to noise associated with LNGRV transiting and 
regasification and the support vessel. Underwater noise is anticipated to be produced by the LNGRVs 
during the approach, mooring, maneuvering on the buoy and regasification procedures. A standby support 
vessel would also be located in close proximity to the LNGRVs during mooring and regasification. The 
LNGRV and support vessel would produce the highest-energy underwater sounds when they were transiting 
near the proposed Port and during mooring activities (see Tables 4.11-6 and 4.11-7); however, the sound 
levels associated with these activities would not exceed existing vessel noise levels. Vessel sounds during 
operations would result from propeller cavitation and propulsion, in addition to flow noise from water 
dragging across the hull and bubbles breaking in the wake. The dominant sound source from vessels would 
be propeller cavitation with noise intensity dependent upon size and speed of the vessel. Noise impacts 
from LNGRVs would be expected to be comparable to those generated by common and existing vessel 
traffic in the New York Bight.  

All operational sound sources are considered to have minor consequences to species of fish relative to 
“harm” criteria (PTS). The radiation of sound to marine waters during operations is expected to be 
temporary, hence “harassment” (TTS) for all species is considered minor. Although species abundance 
varies by season and species in the ROI, the likelihood of “harm” (PTS) or “harassment” (TTS) from the 
proposed Project to individuals or species due to underwater sound is unlikely because of the transient and 
seasonal nature of the species moving through the ROI, and the ability of animals to move away from sound 
sources.  

Vessel Traffic 
Long-term, negligible, adverse impacts on marine fish would occur as a result of LNGRV and support 
vessel traffic during proposed Project operation. The proposed Port facilities would be located adjacent to 
the approach to the Ambrose Channel, already one of the busiest shipping channels on the U.S. Atlantic 
Coast. Therefore, this slight increase in vessel traffic would be negligible in comparison to existing vessel 
traffic in the area. Fish behavior in the vicinity of transiting vessels and the risk for vessel strike would be 
expected to be similar to that described in Section 4.2.4.1. Vessel traffic during operation is limited to the 
LNGRV and support vessel. 

Ingestion of Marine Debris 
Long-term, negligible, adverse on marine fish would result from the accidental release of marine debris 
(e.g., ropes, plastic, etc.) during operation. Marine debris of a size that can be swallowed by a fish could be 
eaten either at the surface, in the water column, or at the seafloor; therefore, all six trophic guilds may be 
impacted. Though open-ocean planktivores and piscivores are most likely to ingest materials in the water 
column. Coastal bottom-dwelling predators and estuarine bottom-dwelling predators, such as crab-eaters 
and benthivores, could ingest materials from the seafloor. The potential for fish to encounter and ingest 
marine debris depends on their feeding group, size, and geographic range. As a SOP, all vessels associated 
with the proposed Project would be prohibited from dumping trash of any kind. Solid waste management 
training would be provided that emphasizes the importance of minimizing impacts on marine mammals, 
sea turtles, and migratory birds. This combination of proposed Project policy and existing regulations would 
ensure that any marine debris accidentally expended within the proposed Project area would be negligible 
as described in Section 4.2.4.1. 
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Entanglement 
Long-term, negligible, adverse impacts on marine fish would result from entanglement during operation 
due to the large size of materials and remote chance that items capable of entangling a fish might be 
inadvertently discharged into the water. Impacts are expected to be similar to those described in 
Section 4.2.4.1. STL Buoy and anchor chains would be large in diameter, knotless, nonfloating, and taut. 
These materials would be too large to entangle a fish. In addition, anchor lines would be separated by 
hundreds of feet as they radiated away from the STL Buoy and would not be laterally connected to other 
lines, thereby avoiding the creation of a “web effect.” 

Lighting 
Long-term, minor, adverse direct and indirect impacts on marine fish would result from lighting used by 
the LNGRV and support vessel during operation, as described in Section 4.2.4.1. Lighting used during 
construction would primarily be limited to the vessels (navigation lights, spotlights, decklights, etc.) used 
to illuminate the work area both on the vessel and on the water. Lights would be downshielded to illuminate 
the deck only and would not intentionally illuminate the surrounding waters. Certain types of lighting are 
known to attract some marine organisms, including fish. Artificial light can temporarily influence feeding 
patterns in isolated areas where small baitfish are attracted to lighting, which draws in larger predatory 
species that feed on those prey species. Precautions would be made to minimize the amount of lighting 
needed directly on the water surface, as appropriate, while maintaining a safe work area. The lighting used 
on the proposed Project vessels may result in short-term and isolated fish attraction, but would not result in 
population-level impacts on the fish resources in the proposed Project area. 

Alteration to Prey Species Abundance and Distribution 
Long-term, moderate, but isolated, impacts on the benthic prey species abundance and distribution would 
occur during operation, potentially affecting the primary benthic-dependent trophic guilds (i.e., crab-eaters, 
amphipod/shrimp eaters, and benthivores). However, this indirect impact would occur only if food 
resources limit production of demersal fish. Approximately 3.0 acres of seafloor would be occupied by 
proposed Port facilities or swept by the anchor chain and wire. This habitat area would be removed from 
access by organisms that otherwise would feed or live there. However, this acreage is inconsequential when 
compared to the habitat generally available in the New York Bight. The isolated areas of impact would not 
result in population-level effects to the benthic community, and thus the dependent fish species of the New 
York Bight as described in Section 4.2.4.1.  

4.2.4.3 Impacts of Decommissioning 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Short-term, minor, adverse impacts 
on fish would occur from decommissioning the proposed Project. As described in Section 4.2.4.1, 
decommissioning activities would produce similar benthic impacts as previously described for construction 
activities. Decommissioning activities would result in similar short-term disturbance of sediments and 
potential turbidity increases where installed mooring components would be removed from the bottom. 

During the recovery of Port facility structures, short-term impacts resulting from increased turbidity and 
displacement could occur. Suction anchors would be cut below the mudline and abandoned in-place upon 
decommissioning, resulting in a permanent removal of these structures as benthic habitat. 

Turbidity 
Short-term, minor, adverse impacts on fish would occur as a result of turbidity increases associated with 
proposed Project decommissioning, in the same manner as described in Section 4.2.4.1. The proposed 
Mainline and pipeline laterals would be abandoned in-place to be consistent with current federal policies to 
minimize adverse impacts, and the benthic habitat that has re-established itself on the seafloor above the 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

 4-43 4.0 – Environmental Consequences 

buried proposed Mainline would not be disturbed. Only the removal of the STL Buoy systems would require 
disturbing the benthic habitat below those structures, exposing fish to short-term and minor increased 
turbidity in the water column. Therefore, feeding behavior of all six trophic guilds may be temporarily 
impacted. Once these systems are removed, that benthic habitat once again would become available for 
rapid recolonization by sessile and infaunal benthic organisms and benthic fish species. The process of 
capping and flushing of the ends of the proposed Mainline could also result in short-termand minor impacts 
on fish in the proposed Project area. Since the proposed Mainline itself would be abandoned in-place, no 
turbidity would be generated along its route.  

Vessel Intake and Discharge 
Short-term, minor, adverse impacts on fisheries resources would result from intake and discharge from 
vessels used during decommissioning. Decommissioning activities would occur in the proposed Port area 
only; therefore, the extent of the impacts would be over a much smaller area than that associated with 
original construction. Section 4.2.4.1 discusses additional issues that may arise during decommissioning 
that are similar to construction impacts. 

Routine Discharges 
As discussed in Section 4.1, the routine vessel discharges during proposed Project decommissioning would 
not result in adverse impacts on fish species. Routine discharges from these marine vessels would include 
deck runoff and engine cooling water similar to construction. All gray water and sanitary wastewater would 
be stored onboard for appropriate disposal. All discharges from the marine vessels would comply with 
USCG requirements and the requirements highlighted in Table 1.4-1. Section 4.2.4.1 discusses additional 
issues that may arise during decommissioning that are similar to construction impacts. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of proposed Project 
decommissioning could degrade water quality with potential adverse short-term impacts on fish species. 
Section 4.2.4.1 discusses additional issues that may arise during decommissioning that are similar to 
construction impacts. 

Noise 
Short-term, minor, adverse impacts on fish would result from noise during proposed Project 
decommissioning. Service vessel noise is the primary noise-producing factor during decommissioning. A 
more detailed discussion of underwater noise resulting from decommissioning activities associated with the 
proposed Project is provided in Section 4.11. Potential impacts of continuous sounds on marine fish include 
TTS, physiological stress and behavioral responses (e.g., startle, alarm, avoidance), physiological damage 
to hearing structures, or in more severe instances, hemorrhaging in the body cavity (PTS). Chronic sub-
lethal effects to physiology and behavior can also be detrimental, with the possibility of decreased survival 
or reproductive failure, resulting in low population abundance. Since pile driving is limited to construction 
activities only in the unlikely event geotechnical conditions preclude use of suction anchors, the potential 
for noise impacts during decommissioning is substantially reduced and limited to noise associated with the 
support vessels, with similar impacts as described in Section 4.2.4.1. 

Vessel Traffic 
Short-term, negligible, adverse impacts on marine fish would occur as a result of vessel traffic during 
proposed Project decommissioning. Vessel traffic during decommissioning is limited to service vessels. 
The proposed Port facilities would be located adjacent to the approach to the Ambrose Channel, already 
one of the busiest shipping channels on the U.S. Atlantic Coast. Therefore, similar to construction, this 
slight increase in vessel traffic would be negligible in comparison to existing vessel traffic in the area. Fish 
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behavior in the vicinity of transiting vessels and the risk for vessel strike would be expected to be similar 
to that in the same manner as described in Section 4.2.4.1. 

Ingestion of Marine Debris 
Short-term, negligible, adverse impacts on marine fish would result from the accidental release of marine 
debris (e.g., ropes, plastic, etc.) during decommissioning. Marine debris of a size that can be swallowed by 
a fish could be eaten either at the surface, in the water column, or at the seafloor; therefore, all six trophic 
guilds may be impacted. Though open-ocean planktivores and piscivores are most likely to ingest materials 
in the water column. Coastal bottom-dwelling predators and estuarine bottom-dwelling predators, such as 
crab-eaters and benthivores, could ingest materials from the seafloor. The potential for fish to encounter 
and ingest marine debris depends on their feeding group, size, and geographic range. As a SOP, all vessels 
associated with the proposed Project would be prohibited from dumping trash of any kind. Solid waste 
management training would be provided that emphasizes the importance of minimizing impacts on marine 
mammals, sea turtles, and migratory birds. This combination of proposed Project policy and existing 
regulations would ensure that any marine debris accidentally expended within the proposed Project area 
would be negligible, as described in Section 4.2.4.1. 

Entanglement 
Short-term, negligible, adverse impacts on marine fish would result from entanglement during 
decommissioning due to the large size of materials and the remote chance that items capable of entangling 
a fish might be inadvertently discharged into the water. Unlike typical fishing nets and lines, the equipment 
used during decommissioning would not be designed for trapping or entanglement purposes. It may be 
possible that an item capable of entangling a fish (rope, plastic, etc.) could inadvertently fall into the water 
from the deck of a service vessel. STL tethers and anchor lines securing the derrick/lay barge would be 
large in diameter, knotless, nonfloating, and taut, and would only be deployed for a short period of time. 
These materials would be too large to entangle a fish. In addition, anchor lines would be separated by 
hundreds of feet as they radiated away from the vessel and would not be laterally connected to other lines, 
thereby avoiding the creation of a “web effect.” Impacts would be expected to be similar to those described 
for construction in Section 4.2.4.1. 

Lighting 
Short-term, minor, adverse impacts on marine fish would result from lighting used by support vessels during 
decommissioning, as described in Section 4.2.4.1. Lighting used during decommissioning would primarily 
be limited to the vessels (navigation lights, spotlights, decklights, etc.) used to illuminate the work area 
both on the vessel and on the water. Lights would be downshielded to illuminate the deck only and would 
not intentionally illuminate the surrounding waters. Certain types of lighting are known to attract some 
marine organisms, including fish. Artificial light can temporarily influence feeding patterns in isolated areas 
where small baitfish are attracted to lighting, which draws in larger predatory species that feed on those 
prey species. Precautions would be made to minimize the amount of lighting needed directly on the water 
surface, as appropriate, while maintaining a safe work area. The lighting used on the proposed Project 
vessels may result in short-term and isolated fish attraction, but would not result in population-level impacts 
on the fish resources in the proposed Project area. 

Alteration to Prey Species Abundance and Distribution 
Long-term, moderate, but isolated, adverse impacts on the benthic prey species abundance and distribution 
would occur during decommissioning. Benthic fauna serve as a food source for fish in several trophic guilds 
(in particular, crab-eaters, amphipod/shrimp eaters, and benthivores); therefore, indirect adverse impacts 
on benthic communities during decommissioning could cause individual fish to avoid feeding in the area 
for a short period and move into adjacent areas. The benthic community associated with the seafloor would 
be expected to rapidly recover following disturbance from decommissioning (Brooks et al. 2006). 
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Typically, following this type of disturbance, a diverse benthic infaunal community would be recolonized 
from organisms associated with substrate adjacent to disturbed areas within a matter of one to three years 
(Byrnes et al. 2004; Lundquist et al. 2010), resulting in long-term, moderate, but isolated, impacts on the 
benthic prey species abundance and distribution. However, the isolated areas of impact would not result in 
population-level effects to the benthic community, or to the dependent fish species of the New York Bight, 
as described in Section 4.2.4.1. 

4.2.5 Non-Endangered Marine Mammals 
The impact of the proposed Project on non-endangered marine mammals would vary depending on species 
and habitat usage. Only seven non-endangered marine mammal species are likely to occur in the ROI (see 
Section 3.2.4.1 for descriptions). Marine mammals are extremely mobile, likely avoiding physical, 
chemical, or biological disturbances. Therefore, most proposed Project-related activities would be avoided 
altogether. 

The USCG is currently engaged in informal consultation with NOAA Fisheries and USFWS regarding the 
potential impacts, monitoring plans, and subsequent mitigation of the proposed Project on any Marine 
Mammal Protection Act (MMPA) species. Any consultation would be completed before the Record of 
Decision (ROD) on the proposed Project and within the time allowed in 33 U.S.C. 1501 et seq. for the U.S. 
Environmental Protection Agency (USEPA) to notify the Secretary that the proposed Project would not 
conform with all applicable provisions of the Clean Air Act (CAA), the Federal Water Pollution Control 
Act of the Marine Protection, Research, and Sanctuaries Act (MPRSA), and 33 U.S.C. 1501 et seq. All 
consultation correspondence to date is located in Appendix B of this final EIS. 

4.2.5.1 Impacts of Construction 
Turbidity 
Short-term, minor, adverse impacts on non-endangered marine mammals would occur from turbidity 
associated with construction of the proposed Project. Plowing and jetting activities would displace bottom 
sediments and result in short-term water column and seafloor disturbances, as described in Section 4.2.2.1, 
which have the potential to impact marine mammals. While disturbed sediments would be suspended into 
the lower portion of the water column directly above the seafloor and cause a turbidity plume, bottom 
currents in the area typically are slow (less than 0.2 knots), and the coarse, sandy sediments should settle 
rapidly before any marine mammal would likely encounter it. Turbidity impacts resulting from construction 
activities are expected to be greatest within a focused area around the proposed Mainline (Section 4.2.2.1). 
Suspended solid concentrations of 50 mg/L or greater are likely to be found within 1,400 feet of the 
proposed Mainline in state waters and within 700 feet in federal waters. Substantial sedimentation of 
0.8 inch or greater is expected to occur within 190 feet of the proposed Mainline in state waters and within 
110 feet in federal waters. The likelihood of a marine mammal encountering a turbidity plume substantial 
enough to impact the animal would be very low. Limited information suggests that increased turbidity from 
construction activities, such as dredging, is unlikely to have direct impacts on marine mammals that already 
inhabit dark, turbid environments (Todd et al. 2014). Any marine mammals displaced during construction 
would be expected to return following construction. 

Vessel Intake and Discharges 
Construction vessel intake and discharges, as discussed in Section 4.1, would not result in adverse impacts 
on non-endangered marine mammals. There would be no impacts due to impingement of marine fish 
resources (potential prey items) during construction activities because proposed Project intake velocities 
would be less than 0.5 ft/sec in keeping with best technology available standards set forth in Section 316(b) 
regulations under the CWA. These velocities are sufficiently low enough to allow juvenile and adult fish 
to escape impingement and would not impact non-endangered marine mammals.  
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Hydrostatic Testing Intake and Discharge 
Hydrostatic testing intake and discharge discussed in Section 4.1 would not result in adverse impacts on 
non-endangered marine mammals.  

LNGRV Commissioning  
Short-term, minor, impacts on non-endangered marine mammals would result from water intake and 
discharge from initial LNGRV commissioning. Once the LNGRVs have been fully commissioned, no 
discharges are anticipated from LNGRVs during natural gas offloading at the proposed Port facilities. It is 
estimated that the average cooling water intake/discharge rate for an LNGRV could approach 8.2 mgd 
during this period. Based on CORMIX modeling (Appendix J), the estimated temperature difference 
between cooling water intake and discharge is anticipated to be in the range of approximately 9°F to 14°F 
(5°C to 8°C), with a maximum difference of 18°F (10°C). Compliance with the USEPA’s 1.8°F excess 
temperature criterion is predicted to occur within less than 90 feet of the point of discharge, which is well 
within the typical 328-foot regulatory mixing zone. The plume centerline temperature is predicted to drop 
from 18°F greater than ambient at the point of discharge to less than 1.8°F greater than ambient within 
approximately 30 to 90 feet downcurrent of the point of discharge. A thermal plume from water discharge 
may cause stress for local marine mammals; however, they would not likely be adversely affected, because 
the plume would be relatively small and would rapidly disperse. 

Routine Discharges 
Routine discharges would not result in adverse impacts on non-endangered marine mammals. Routine 
discharges from construction vessels would include deck runoff and engine cooling water. All gray water 
and sanitary wastewater would be stored onboard for appropriate disposal. All discharges from the marine 
vessels would comply with USCG requirements and the requirements highlighted in Table 1.4-1. Since 
only a small area would be impacted, discharges would dissipate, and marine mammals could avoid 
unfavorable conditions. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of construction could 
degrade water quality with potential adverse short-term impacts on non-endangered marine mammals. In 
the case of an emergency, a SPCC Plan would be followed to handle any accidental spills so that they would 
be small and not enter the ocean. Models suggest that a spill of up to 84 gallons would rapidly dissipate, 
with wind stress and abiotic factors affecting the actual rate of dispersion. Using NOAA's ADIOS model, 
dissipation rates of the maximum most probable discharge of 2,500 barrels (105,000 gallons) of fuel oil 
were predicted. The amount of time it took to reach concentrations of less than 0.05 percent varied between 
0.5 and 2.5 days, depending on ambient wind. Concentrations of less than 0.5 percent occurred within 
44 hours with 10-knot winds and within 11 hours with 20-knot winds. Therefore, an accidental spill would 
be expected to affect non-endangered marine mammals for an extended period of time. 

Noise 
Short-term, moderate, adverse impacts on non-endangered marine mammals would result from noise 
generated during proposed Project construction. Impulsive and continuous sound sources of underwater 
construction noise associated with the proposed Project include impact pile driving (from anchor pile 
installation, if in the unlikely event geotechnical conditions preclude use of suction anchors), and proposed 
Mainline and pipeline lateral installation, and support vessels. A more detailed discussion of underwater 
noise resulting from each of these construction activities associated with the proposed Project is provided 
in Section 4.11. 

There are many natural and anthropogenic sound sources in the ocean, some of which have the potential to 
elicit a response from marine mammals, depending on the sound level, as well as the animal’s hearing 
capabilities. In general, baleen whales and pinnipeds are more sensitive to low- and mid-frequency sounds 
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(0 to 60 kHz), while dolphins and other toothed whales tend to be more sensitive to high-frequency sounds 
(up to 150 kHz and higher). National Oceanic and Atmospheric Administration, National Marine Fisheries 
Service (NOAA Fisheries) has established the following criteria for determining acoustic impacts on marine 
mammals: 180 dB re 1 μPa at 1 meter for Level A harassment; 160 dB re 1 μPa at 1 meter for Level B 
harassment (impulse noises); and 120 dB re 1 μPa at 1 meter for Level B harassment (continuous noises).  

NOAA Fisheries released a draft document entitled Draft Guidance for Assessing the Effects of 
Anthropogenic Sound on Marine Mammals (NOAA Fisheries 2013c). The Draft Guidance was closed to 
public comment on March 13, 2014, and was issued again entitled Draft Guidance for Assessing the Effects 
of Anthropogenic Sound on Marine Mammal Hearing (NOAA 2015) with another public comment period 
that closed on September 14, 2015. When finalized, the Draft Guidance is intended to be used as a tool to 
assess impacts of anthropogenic sound on marine fauna under the jurisdiction of NOAA Fisheries. It 
provides objective noise levels for which individual marine mammals are predicted to experience change 
in their hearing sensitivity, and is intended to be used by NOAA Fisheries and other relevant stakeholders 
when seeking to determine the impact of activities on marine mammals from underwater noise generation. 
In the Draft Guidance, NOAA Fisheries equates the onset of PTS with “harm” as defined in the ESA, and 
with “Level A Harassment” as defined in the MMPA. As such, PTS is considered equivalent to these two 
types of takes. NOAA Fisheries equates TTS as “harassment” as defined under the ESA and “Level B 
Harassment” as defined in the MMPA. It is worth noting that NOAA Fisheries also considers behavioral 
changes to constitute “harassment” and “Level B Harassment”; however, objective criteria for assessing 
behavioral change in marine mammals have not yet been finalized.  

For comparison, Table 4.2-2 provides context for where these sounds fall within the spectrum of typical 
underwater sounds. 
Table 4.2-2. Noise Levels of Common Marine Sound Sources 

Source Source Level  
(dB re 1 µPa at 1 meter) 

Icebreaker Ship  193 a/ 
Large Tanker 186 a/ 
Seismic Air Gun Array (32 guns) 259 (peak) a/ 
Dolphin Whistles  125–173 a/ 
Dolphin Clicks 194–219 b/ 
Humpback Whale Song  144–174 c/ 
Snapping Shrimp  183–189 d/ 
Sperm Whale Click  236 e/ 
Lightning Strike 260 f/ 
Seafloor Volcanic Eruption 255 g/ 
a/ Richardson et al. 1995 
b/ Rasmussen et al. 2002 
c/ Payne and Payne 1985; Thompson et al. 1979 
d/ Au and Banks 1998 
e/ Levenson 1974; Watkins 1980 
f/ Hill 1985 
g/ Northrop 1974 

Species of cetaceans and pinnipeds were assigned to functional hearing groups based on their hearing 
characteristics by Southall et al. (2007). Each functional hearing group has been assigned an M-weighting 
function to account for the fact that marine mammals do not hear equally well at all frequencies within their 
functional hearing range. M-weighting functions de-emphasize frequencies that are near the lower and 
upper frequency end of the estimated hearing range, where noise levels have to be higher to result in the 
same auditory effect (Southall et al. 2007). The M-weighting functions are similar in intent to the 
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C-weighting function that is commonly used when assessing the impact of high-amplitude sounds on 
humans. NOAA's Draft Guidance suggests revision to the M-weighting functions and functional hearing 
groups to account for new research findings; both expanding the upper hearing range of low frequency (LF) 
cetaceans, and splitting pinnipeds into two families. Table 4.2-3 presents the estimated auditory bandwidth 
and species applicable to the associated functional hearing group. 
Table 4.2-3. Marine Mammal Functional Hearing Groups from NOAA Draft Guidance 

(NOAA Fisheries 2013c) 

Functional Hearing Group Estimated Auditory 
Bandwidth Relevant Species 

Low Frequency (LF) Cetaceans 7 Hz to 20 kHz Baleen Whales 
Mid Frequency (MF) Cetaceans 150 Hz to 160 kHz Dolphins 
High Frequency (HF) Cetaceans  200 Hz to 180 kHz Harbor Porpoise 
Phocid Pinnipeds 75 to 100 kHz Seals 

NOAA’s Draft Guidance is anticipated to form the applicable criteria for assessing underwater noise 
impacts on marine mammals. The Guidance proposes dual criteria, utilizing both peak sound pressure in 
dB (dBpeak) and cumulative sound exposure level (cSEL) metrics, with assessment to be based upon 
whichever criterion is exceeded first. Both M-weighted and unweighted SEL criteria are provided; however, 
NOAA Fisheries notes that the unweighted SEL criteria are likely to result in an overly conservative 
assessment, as they do not take into account the hearing sensitivity of the receiver functional hearing group. 
Table 4.2-4 outlines the criteria from the Draft Guidance. 

Table 4.2-4. Applicable Underwater Noise Criteria for Cetaceans from NOAA Draft Guidance 
(NOAA Fisheries 2013c) 

Functional Hearing Group 
PTS Onset 

(Level A Harassment) 
TTS Onset 

(Level B Harassment) 

Impulsive Non-impulsive Impulsive Non-impulsive 

Low Frequency (LF) Cetaceans 230 dBpeak 
187 db(M) cSEL 

230 dBpeak 
198 db(M) cSEL 

224 dBpeak 
172 db(M) cSEL 

224 dBpeak 
178 db(M) cSEL 

Mid Frequency (MF) Cetaceans 230 dBpeak 
187 db(M) cSEL 

230 dBpeak 
198 db(M) cSEL 

224 dBpeak 
172 db(M) cSEL 

224 dBpeak 
178 db(M) cSEL 

High Frequency (HF) Cetaceans  201 dBpeak 
161 db(M) cSEL 

201 dBpeak 
180 db(M) cSEL 

195 dBpeak 
146 db(M) cSEL 

195 dBpeak 
160 db(M) cSEL 

Phocid Pinnipeds 235 dBpeak 
192 db(M) cSEL 

235 dBpeak 
197 db(M) cSEL 

229 dBpeak 
177 db(M) cSEL 

229 dBpeak 
183 db(M) cSEL 

 

Broadband noise source levels for the construction vessels would be approximately 170 to 180 dB re 1 μPa 
at 1 meter; within the hearing range of the non-endangered marine mammals. Vessel noise would be 
continuous, but would vary spatially depending on if the support vessel is in transit or moored at the 
proposed Port facilities. In general, baleen whale reactions to transient vessel noise include changes in 
swimming direction and speed, blow rate, and the frequency and kinds of vocalizations (Richardson et al. 
1995). Baleen whales occasionally approach stationary or slow-moving boats but more commonly, avoid 
them. Avoidance is strongest when boats approach directly or when vessel noise changes abruptly. Long-
term reactions of baleen whales to vessels vary, but some species tend to show habituation to frequent boat 
traffic. Over a 25-year observational study, minke whale reactions changed from frequent positive 
interaction to a general lack of interest; humpback whale reactions changed from being predominantly 
negative to being often positive; and finback reactions changed from being mostly negative to being mostly 
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uninterested. During the same study, right whale reactions to vessels varied, but over the 25-year 
observation period, right whales consistently showed either uninterested or negative reactions to vessels, 
with no habituation or change over time (Watkins 1986). 

Continuous noise created by construction vessels could create masking effects among marine mammals. 
Masking occurs when underwater noise interferes with an animal’s ability to hear biologically relevant 
sounds. Ambient noise levels in the proposed Project area and surrounding waters are elevated and variable 
due to existing levels of shipping, fishing, and recreational vessel traffic. As a result, temporary increases 
due to construction vessel traffic would have a minimal contribution to the existing ambient noise. In 
addition, the transient nature and short-term duration of construction vessel noise would reduce the potential 
for masking to occur (LGL and Jasco 2005).  

In general, marine mammal exposure to construction vessel noise would only occur for a finite period of 
time and would not be expected to have long-term population-level impacts on marine mammals. Under 
the MMPA, the potential for temporary acoustic exposures from construction activities would be expected 
to be within the non-injurious behavioral effects zone (Level B harassment) for marine mammals (USCG 
2006a,b; FERC 2006). Because impact piling was assessed to have the highest potential for sound 
generation (over the widest area) associated with the proposed Project, the Applicant’s mooring design is 
the use of suction anchors. All sound sources from the construction phase of the proposed Project are 
considered to have a minor impact on species of marine mammals, sea turtles, and fish. Because the 
behavioral response of marine mammals, sea turtles, and fish to a perceived marine sound depends on a 
range of factors, including: (1) the SPL; (2) frequency, duration, and novelty of the sound; (3) the physical 
and behavioral state of the animal at the time of perception; and (4) the ambient acoustic features of the 
environment (Hildebrand 2004), it is more difficult to predict behavioral shifts due to anthropogenic sounds. 
The radiation of sound to marine waters during the construction phase of the proposed Project would be 
within the immediate vicinity of the proposed Project, and effects are expected to be temporary, hence 
“harassment” (TTS) for all species is expected to be minor. Although species abundance varies by season 
in the ROI, the likelihood of “harm” (PTS) or “harassment” (TTS) from the proposed Project to individuals 
or species due to underwater sound is unlikely because of the transient and seasonal nature of the species 
moving through the ROI, and the ability of animals to move away from sound sources. 

Vessel Traffic 
Short-term, minor, adverse impacts on non-endangered marine mammals would occur as a result of support 
vessel traffic during proposed Project construction. Each of the marine mammal species potentially 
occurring in the ROI would be susceptible to vessel strike during construction of the proposed Project. 
Impacts from vessel collisions take two forms, propeller wounds and blunt trauma, and can cause injury or 
mortality to the individual involved (Laist et al. 2001). Vessel collisions are considered the greatest threat 
to the survival of baleen whales (Wiley et al. 1995). If struck, serious injury or mortality to the animal 
would result. Sub-lethal injury would range from minor to serious impacts, potentially leading to decreased 
feeding and reproductive success. Vessel strikes, especially with threatened and endangered marine species, 
represent a direct, major, adverse impact resulting in Level A Harassment. While it is known that an increase 
in vessel traffic increases the risk of collision, the proportional probability of that risk associated with 
construction vessels cannot be quantified, particularly when vessel traffic is already high.  

The Large Whale Vessel Strike Database (Strike Database) has documented 292 incidents of large 
whale/vessel collisions from 1975 to 2002, involving 11 species of whales. Of those incidents, 48 resulted 
in injury and 198 were fatal. The vessels involved in collisions included recreational vessels, freighters, 
tankers, cruise ships, and navy vessels, among others (Jensen and Silber 2004). The majority of serious 
injuries and mortalities are a result of impact with large vessels (greater than 262 feet long), although 
smaller vessels have caused some of these impacts (Laist et al. 2001). Small vessels might cause fewer 
collisions because they generally operate in clear weather and are relatively maneuverable, whereas larger 
vessels are less likely to detect nearby whales to be able to avoid collisions (Laist et al. 2001). 
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Where vessel speed was known (58 incidents), the Strike Database reported speeds ranging from 2 to 
51 knots; most collisions occurred when vessels were traveling at speeds of 13 to 15 knots (Jensen and 
Silber 2004). A more recent study, which evaluated the effects of impact speed on whales, determined that 
a vessel traveling at 10.5 knots had a 50-percent chance of causing serious injury or mortality to the affected 
individual. This probability increased to 75 percent for vessels traveling at 14 knots, and exceeded 
90 percent for vessels traveling at 17 knots (Pace and Silber 2005). 

The Strike Database documented 28 confirmed vessel strikes of large whales off the coasts of New York 
and New Jersey, including two right whales, three humpback whales, two sperm whales, four minke whale, 
and one unknown species. Only one of the strikes, involving a humpback whale, did not result in mortality 
of the individual. It is likely that the numbers reported in the Strike Database are underestimates of the 
number of whales struck because it is unlikely that every incident was noticed and reported (Jensen and 
Silber 2004). 

Of the 11 non-threatened or endangered species likely to be present or transient in the ROI listed in 
Table 3.2-6, only the minke whale, gray seal, harbor seal, harp seal, and hooded seal have been identified 
as being at risk for vessel collisions (Waring et al. 2014). Minke whales inhabit coastal waters during much 
of the year and are subject to collision with vessels (Waring et al. 2014). 

When the number of vessel roundtrips associated with Project construction is compared with the annual 
flux of traffic to the Port of New York and New Jersey, the construction activity would cause a relative 
minor increase in vessel traffic. The total number of receipts/shipments for commercial vessels entering 
and leaving the Port of New York and New Jersey in 2013 was 385,966 trips for self-propelled vessels and 
barges (Table 4.2-5). Most of these vessels are large enough to cause injury or death to marine mammals 
in the event of a strike. An undetermined number of small passenger vessels, sightseeing, and charter fishing 
boats with less than 18 feet (5 meters) of draft account for a significant amount of additional traffic for the 
Port of New York and New Jersey. Although certainly possible, these smaller vessels are not as likely to 
result in mortality in the event of a marine mammal strike.  

Table 4.2-5. Commercial Vessel Traffic Entering and Exiting New York and New Jersey Harbors in 2013  

Location/Port  
Cargo Vessel Trips  

(Includes Self-Propelled Vessels 
and Barges)  

Bay Ridge and Red Hook Channels, NY 242 

Bronx River, NY 995 

Buttermilk Channel, NY 1,395 

Coney Island Channel, NY  448 

East Chester Creek, NY  670 

East River, NY 125,263 

Flushing Bay And Creek, NY 1,271 

Gowanus Canal, NY 333 

Gowanus Creek Channel, NY 751 

Gravesend Bay, NY 154 

Hackensack River, NJ  177 

Harlem River, NY  9,357 

Hudson River Channel, NY And NJ 195,158 

Hudson River, NY (Lower Section) 157 
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Location/Port  
Cargo Vessel Trips  

(Includes Self-Propelled Vessels 
and Barges)  

Jamaica Bay, NY 1,002 

Mamaroneck Harbor, NY 8 

New York And New Jersey Channels, NY and NJ  24,134 

Newark Bay, NJ (Included in Newark Bay consolidated) 9,357 

Newtown Creek, NY 2,028 

Passaic River, NJ 2,158 

Port Chester Harbor, NY 109 

Raritan River to Arthur Kill Cut Off Channel, NJ 863 

Raritan River, NJ 895 

Red Hook Channel, NJ 242 

Shoal Harbor and Compton Creek, NJ 8,712 

Westchester Creek, NY 87 

Total   385,966 
Source: USACE 2014. Waterborne Commerce of the United States, Calendar Year 2013. Department of the Army, 
Corps of Engineers, Institute for Water Resources, IWR-WCUS-13-1 

Installation of the offshore components would begin in early 2017 and would take approximately nine 
months to complete. Construction and installation of the proposed Project would be completed in late fourth 
quarter 2017. Activity performed, locations of activity, typical vessel example, operation and duration, and 
size by construction vessel type are given in Table 4.2-6. It is estimated that the majority of vessel traffic 
would be within the proposed Project area, with large vessel movement and speed contingent upon the task 
performed and duration (e.g., proposed Mainline installation). These vessels would most likely mobilize 
and demobilize once. Crew boats, on the other hand, would operate and transit the site more frequently, 
depending on duty.  

Large vessels are only likely to mobilize/demobilize to the construction site once, whereas smaller vessels 
may transit the proposed Project area multiple times. Therefore, large vessels used for construction would 
only be a concern for a short duration. When compared to annual cargo vessel trips for the Port of New 
York and New Jersey in 2013 (Table 4.2-5) the number of large vessels associated with construction, as 
detailed in Table 4.2-6, only represents a less than one percent increase in vessel traffic. With the inclusion 
of 45 hopper barge loads required for supplemental backfill (see Section 2.1.16.4), this percentage still 
remains less than one percent. It is expected that any increase in the potential for vessel strike associated 
with construction vessels would be proportional to this minimal increase in vessel traffic. Additionally, a 
Marine Mammal and Sea Turtle Vessel Strike Avoidance Plan has been prepared to decrease risk of 
collisions (Appendix L). The mitigation measures detailed in Section 4.2.8 would be taken to avoid 
collisions. 
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Table 4.2-6. Construction Vessel Information 

Activity From  
MP 

To  
MP Vessel Type “Typical” Vessel 

Typical 
Operation 

and  
Duration 

Length 
(m) 

Breadth 
(m) 

Draft  
(m) 

Pipeline 
Installation 0 21.67 DP Pipelay Vessel Allseas  

Lorelay 
24/7  

45 days 182.5 25.8 8.1 

Pipeline Lowering 
and Backfilling 0 21.67 DP Plow Vessel CTC  

Volantis 
24/7  

90 days 106.6 22.0 7.3 

Hot Tap Tie-in 21.67 

DP Dive Support 
Vessel (DSV) 

Cal Dive  
Kestrel 

24/7  
37 days 100.0 25.0 5.3 

Collocated Y 
Install & Tie-in 0.0 

PLEM to Lateral 
Tie-ins 0.0 

Pipe Haul 0 21.67 Tug boat escorting 
barge 

2000 hp  
tug (200 class 

barge) 

24/7  
45 days 30 8.6 8.1 

Crew Boat 0 21.67 Crew Boat 
Coastal  

Crewboats  
MW South Fork 

12/7  
6 months 24.4 6.1 8.1 

DP DWP 
Installations 

Buoy 1 / 
Buoy 2 

Heavy Lift Vessel Jumbo  
Javelin 

24/7  
26 days 144.2 26.7 7.5 

Buoy 1 / 
Buoy 2 DP DSV Cal Dive  

Kestrel 
24/7  

58 days 100.0 25.0 5.3 

Hot Tap 
Installation 0.0 

Work barge 
(anchored) / Anchor  
Handling Tug 
support 

Lewek  
Martin 

24/7  
13 days 64.8 16.0 5.0 

Hot Tap Cargo 
Barge 0.0 Tug boat escorting 

barge 

2000 hp  
tug (200 class 

barge) 

24/7  
13 days 30 8.6 3.5 

Flood, Hydrotest, 
Dewater 0.0 

Work barge 
(anchored) / Anchor  
Handling Tug 
support 

Lewek  
Martin 

24/7  
45 days 64.8 16.0 5.0 

21.67 DP DSV Cal Dive  
Kestrel 

24/7  
45 days 100.0 25.0 5.3 

Supplemental Lowering and Backfill Operations 
Supplemental 
Lowering (Jet 
Sled) 

17 20.1 DP Jet Vessel Cal Dive  
Kestrel 

24/7 for  
8 days 100.0 25.0 5.3 

Survey Boat 17 20.1 Survey Boat 
Coastal  
Crewboats  
MW South Fork 

24/7 for  
8 days 24.4 6.1 8.1 

Jet Sled 17 20.1 Deployed from DP Jet Vessel 24/7 for  
8 days    

Supplemental 
Backfill (Tremie) 17 20.1 DP Jet Vessel Cal Dive  

Kestrel 
24/7 for  
28 days 100.0 25.0 5.3 

Hopper Haul 
Spread (assumes 
4 tugs) 

17 20.1 Tug boat escorting 
barge 

2000 hp tugs (200 
class barge) 

24/7 for  
28 days 30.0 8.6 8.1 

Survey Boat 17 20.1 Survey Boat Coastal Crewboats  
MW South Fork 

24/7 for  
28 days 24.4 6.1 8.1 
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Ingestion of Marine Debris 
Short-term, negligible, adverse impacts on non-endangered marine mammals would result from the 
accidental release of marine debris (e.g., ropes, plastic, etc.) during construction. Ingestion of marine debris 
has been documented for bowhead and minke whales (Laist 1997), including plastic sheeting and 
polyethylene bags (Laist 1997). It is possible that mysticetes may ingest items found on the surface or 
within the water column, but with the exception of the humpback whale, it is not likely that mysticetes 
would encounter items found on the seafloor. Both sperm whales and beaked whales are known to 
incidentally ingest foreign objects while foraging; however, this does not always result in negative 
consequences to the animal’s health (Laist 1997; Walker and Coe 1990). Existing regulations prohibit the 
disposal of plastic, dunnage, lining, floating packing materials, and all other trash within 12 miles of the 
coast. Further, as a SOP, all vessels associated with the proposed Project would be prohibited from dumping 
trash of any kind. Solid waste management training would be provided that emphasizes the importance of 
minimizing impacts on marine mammals, sea turtles, and migratory birds. This combination of proposed 
Project policy and existing regulations would ensure that any marine debris accidentally expended within 
the proposed Project area would be negligible. 

Entanglement 
Short-term, minor, adverse impacts on non-endangered marine mammals would result from entanglement 
in anchor lines, tethers, or other materials during construction. Entanglement of marine mammals within 
derelict fishing gear, ropes, lines, or other marine debris has received much attention in recent decades and 
is an important threat to marine mammals. A 25-year dataset assembled by the Ocean Conservancy reported 
that fishing line, rope, and fishing nets accounted for most entanglements, with the remainder due to 
encounters with various items such as bottles, cans, and plastic bags (Ocean Conservancy 2010).  

Construction barges and other vessels would use fixed anchoring methods, and the associated anchor cables 
could pose a risk of entanglement to marine mammals. Other lines and hoses would be associated with the 
jetting equipment at jetting locations. Marine mammals could be entangled by anchors, anchor lines, or 
buoy lines deployed during construction, but the potential for such an event would be low. Anchor lines 
securing the derrick/lay barge would be large in diameter, knotless, non-floating, and taut, and would only 
be deployed for a short period of time. In addition, anchor lines would be separated by hundreds of feet as 
they radiated away from the vessel and would not be laterally connected to other lines, thereby avoiding 
the creation of a “web effect.” With adherence to best management practices for detection of marine 
mammals in the area, the potential for entanglement associated with construction activities can be 
minimized. Combined, these factors would decrease the potential for marine mammal entanglement and 
impacts would be short-term and minor. 

Lighting 
Short-term, minor, adverse impacts on non-endangered marine mammals would result from lighting used 
during construction. Certain types of lighting are known to attract some marine organisms, including marine 
mammals. Artificial light could potentially confuse marine mammals approaching the proposed Project 
area where lighting is used during construction activities. Lighting used during construction would 
primarily be limited to the vessels (navigation lights, spotlights, decklights, etc.) used to illuminate the work 
area both on the vessel and on the water. Lights would be downshielded to illuminate the deck only and 
would not intentionally illuminate the surrounding waters. The Applicant has committed to minimize the 
amount of lighting needed directly on the water surface, while still providing a safe work area.  

Marine mammals may be attracted to the lighting used during proposed Project construction, operations, or 
decommissioning. However, the nature of the other associated stressors covered in this section associated 
with the construction activities (i.e., noise, seafloor disturbance, etc.) would likely cause animals to move 
away from those activities, rather than be attracted to the proposed Project area, because of the lighting, 
resulting in minor and short-term impacts during construction. 
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Alteration to Prey Species Abundance and Distribution 
Negligible, adverse impacts on marine mammals are expected to occur as a result of alteration to prey 
species abundance and distribution associated with the proposed Project during construction. The 
abundance and distribution of marine mammal prey species may be impacted during construction by 
turbidity, sedimentation, and noise, as well as entrainment during water withdrawals, as described above. 
The displacement of some prey species, like fish, may actually attract marine mammals away from the 
proposed Project construction. Since potential impacts on marine mammal prey species would be short-
term and confined to the general vicinity of the construction activities, adverse impacts on marine mammals 
would be negligible. 

Air Emissions 
Negligible adverse impacts on non-endangered marine mammals are expected as a result of air emissions 
from support vessels during construction, not from regasification activities. Air emissions are expected to 
be similar to that of other vessels transiting the approach to Ambrose Channel in the proposed Project area. 
Components that have the potential to leak, such as connectors, valves, and flanges, are situated in a 
confined space that would include gas leakage detectors to alert workers of any issues immediately. 
Additionally, SOPs would be enacted to reduce the potential for fugitive emissions. Construction activities 
would contribute a very minor portion of total air emissions in the New York Bight, and emissions would 
be short-term.  

4.2.5.2 Impacts of Operation 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Long-term, negligible, adverse 
impacts on non-endangered marine mammals would occur as a result of seafloor disturbance from anchor 
chain sweep during proposed Project operation, in the same manner as described in Section 4.2.5.1. The 
anchor cables and flexible risers would disturb the seafloor as they sweep along the bottom substrate during 
routine operations. The continual disturbance of these soft substrates would result in the loss of food and 
habitat resources for marine mammals that utilize soft substrates. However, this area represents a negligible 
proportion of the available acreage of soft sediments in the New York Bight. 

Turbidity 
Long-term, negligible, adverse impacts on non-endangered marine mammals would occur as a result of 
turbidity increases associated with proposed Project operation, in the same manner as described in Section 
4.2.5.1. Routine operation activities with potential to impact turbidity are limited to the movement and 
possible minor bottom scouring associated with anchor chains, wire, and umbilical systems. As previously 
discussed, the total area of seafloor expected to be impacted by such movement is 1.4 acres per buoy and 
any resulting turbidity is expected to be highest within the approximate 3,138-foot radial footprint of the 
buoy mooring legs. 

Due to shorter anchor chain length, a smaller proportion of fine-size sediment, and lower current velocities, 
anchor chain sweep impacts for the proposed Project are expected to be lower than those predicted for the 
proposed Calypso Project (USCG 2008). Therefore, suspended sediment concentrations would be less than 
a maximum predicted value of 63 to 115 mg/L, and maximum plume size would be expected to be less than 
558 to 807 feet. Maximum values reflect isolated and extreme conditions; typical TSS concentration and 
sediment plume size would be less. Turbidity resulting from anchor chain sweep would persist throughout 
the life of the proposed Project. 

LNGRV Ballast Water Intake 
Negligible, long-term, direct impacts on non-endangered marine mammals are expected to occur as a result 
of potential prey removal associated with the proposed Project ballast water intake during operation. When 
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an LNGRV is connected to an STL Buoy in regasification mode, seawater from its ballast water tanks 
would be used as a source of cooling water. Water would be recycled to and from the ballast water tanks, 
thus there would be no discharge of cooling water at the Port facilities. It is estimated that while connected 
to the STL Buoy, the LNGRV would withdraw approximately 1.93 mgd at the annual natural gas sendout 
rate of 400 MMscf/d, at intake velocities less than 0.5 ft/sec. 

At least 21 species of copepod inhabit the New York Bight. The copepod abundance in the inner New York 
Bight (i.e., up to 66 feet deep) can range from 1,000 to 90,000 individuals per cubic meter and from 200 to 
8,000 individuals per cubic meter in the outer New York Bight, based on the season and including all 
species of copepod, not just those that have been identified as the preferred prey of whales (USFWS 1997). 
Peak activity at the proposed Port would occur in the winter (a time of low copepod abundance) and in the 
summer (a time of high copepod abundance), affecting 0.88 to 35.36 billion copepods, respectively, over 
the course of a year (Table 4.3-2). 

In particular, the removal of copepods, a popular prey item for many large ESA-listed whales, may affect 
a few species. It has been estimated that large cetaceans would consume about 4 percent of their body 
weight per day (Seageant 1969). Large whales can ingest up to 461 million copepods per day, totaling 
approximately 14 billion copepods per month (Durbin et al. 2002). While ballast water intake would have 
minimal to moderate impact on the amount of food available for whales to forage, the dominant foragers 
of copepods, namely the humpback whale and North Atlantic right whale, feed further north and are not 
likely to depend on copepods in the ROI as a major part of their diets. Since potential impacts on prey 
species would be confined to the general vicinity of the proposed Port, it is not expected to adversely impact 
ESA-listed marine mammals. 

Routine Discharges 
As discussed in Section 4.1, the routine vessel discharges during proposed Project operation would not 
result in adverse impacts on non-endangered marine mammals. Routine discharges would include deck 
runoff from the LNGRV and support vessel and engine cooling water from the support vessel. All gray 
water and sanitary wastewater would be stored onboard for appropriate disposal. All discharges from the 
marine vessels would comply with USCG requirements and the requirements highlighted in Table 1.4-1. 
Since only a small area would be impacted, discharges would dissipate, and marine mammals could avoid 
unfavorable conditions. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of proposed Project 
operation could degrade water quality with potential adverse short-term impacts on non-endangered marine 
mammals within the proposed Project area. Risks associated with construction (Section 4.2.5.1) would be 
similar, albeit less during operation. A model was developed using NOAA's ADIOS to predict the 
dissipation rate of the maximum most probable discharge of 2,500 barrels (105,000 gallons) of fuel oil. An 
accidental release of a substance is expected to dissipate, even with an extreme spill reaching concentrations 
of less than 0.05 percent in less than 2.5 days (see Section 4.2.5.1 for more detail). 

LNG Spills 
Short-term, minor, direct, adverse impacts on non-endangered marine mammals could occur in the unlikely 
event of an LNG spill. All LNGRVs are designed with features to minimize the potential for LNG spills 
(see Section 2.1). However, if an LNG spill were to occur, potential impacts would include exposure to 
low-temperature LNG at the water surface, possibly resulting in frostbite or death and asphyxiation by 
natural gas vapors above the surface of the water. These impacts would likely occur in the immediate 
vicinity of the spill location; the time frame of the impact is limited (see Section 5). Since LNG would boil 
off as natural gas at the surface, depth and pressure required for gas to dissolve (Artemov et al. 2005) in 
surface waters would not be sufficient and gas vapors would disperse. In addition, the time frame for these 
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impacts would be limited, and adverse toxic impacts would be expected to be minor after the LNG boiled 
off and the vapors dispersed. 

The potential for a release of natural gas from the proposed Mainline and pipeline laterals are remote. If 
there were a subsea release of natural gas, the gas would rise to the water surface rapidly and dissipate. In 
general, whether a release is sudden or extended, physics dictate that any methane would gradually dissolve 
into the water column during the lifetime of the bubble as described by Fick's law, taking into account 
Henry's law constants, partial pressure and concentrations of dissolved gases (Artemov et al. 2005). Once 
a gas bubble reaches the surface, it would rise (being lighter than air) and be dispersed by air currents. Non-
endangered marine mammal impacts from such a release would be short-term and minor. 

Noise 
Long-term, moderate, adverse impacts on non-endangered marine mammals would occur as a result of 
noise associated with proposed Project operation. Support vessel and LNGRV noise is the primary noise 
producing factor during operations. All construction sound sources would be considered to have minor 
consequences to species of marine mammals relative to harm criteria (PTS). The radiation of sound to 
marine waters during operations is expected to be temporary, hence “harassment” (TTS) for all species 
would be considered minor. Although species abundance varies by season and species in the ROI, the 
likelihood of “harm” (PTS) or “harassment” (TTS) from the proposed Project to individuals or species due 
to underwater sound would be unlikely because of the transient and seasonal nature of the species moving 
through the ROI, and the ability of animals to move away from sound sources. Noise levels predicted for 
LNGRV transit and mooring activities show the TTS criterion to be exceeded for high frequency (HF) 
cetaceans (harbor porpoises) within 38 kilometers (km) of the source, and PTS threshold to be exceeded 
for HF cetaceans within 270 meters. In particular, the 38 km distance seems fairly large; however, both the 
TTS and PTS threshold distances are for 24 hours of continuous exposure. Therefore, the likelihood of the 
LNGRV transit causing TTS or PTS in harbor porpoises is expected to be rare. The overall risk level to 
harbor porpoises for LNGRV transit and mooring is low for PTS and TTS occurrence. A more detailed 
discussion of underwater noise resulting from operation activities associated with the proposed Project is 
provided in Section 4.11. The Port of New York and New Jersey is among the busiest ports in the United 
States, receiving over 4,500 large vessels and 240 cruise vessels each year. Even at a maximum of 
45 LNGRVs per year, this would only contribute less than 2 percent of the total traffic; therefore, vessel 
noise would not be a significant noise source. Since pile driving is limited to construction activities only in 
the unlikely event geotechnical conditions preclude use of suction anchors, the potential for noise impacts 
during operations is substantially reduced and limited to continuous noise associated with the support 
vessel, with similar impacts as described in Section 4.2.5.1.  

Planned and Unplanned Maintenance and Repair 
Planned and unplanned maintenance and repair sound effects may have short-term, minor, adverse impacts 
on marine mammals. It is anticipated that planned maintenance activities would occur on a regular basis 
either annually or biennially; whereas repair activities, either planned or unplanned, would occur on a less 
frequent basis. Planned maintenance activities are typically short in duration (several days or less) and 
would include attaching/detaching and/or cleaning the buoy pick-up line to the STL Buoy, performing 
surveys and inspections with a ROV, and cleaning or replacing parts (e.g., bulbs, batteries, etc.) on the 
floating navigation (i.e., marker) buoys. Inspections and surveys would also be conducted after a significant 
storm event. Minor repairs would not be expected to increase noise levels by any significant amount. The 
primary source of noise during maintenance and repairs is vessel noise. 

According to the Bureau of Ocean Energy Management (BOEM), underwater noise from small vessels 
ranges from 145 to 170 dB at 1 meter. According to the USCG, underwater noise associated with vessels 
with an engine between 1,200 horsepower (hp) and 6,140 hp ranges from 92 to 112 dB at 1 meter (see 
Section 4.11.2.1). Non-continuous noise associated with small vessel movement and positioning would be 
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below the zone of injury as given in the MMPA for Level A and Level B harassment; therefore, impact on 
marine mammals from planned maintenance would be minimized. At a maximum, every 7 years an 
intelligent pig would be run down the proposed Mainline and pipeline laterals to assess the condition of the 
proposed Mainline system. This particular activity would require several large construction-type vessels 
and several weeks to complete. According to BOEM, noise associated with larger vessels can range from 
169 to 198 dB at 1 meter (MMS 2004b; Richardson et al. 1995). 

Repairs can be either minor or major. Minor repairs are typically shorter in duration and could include 
replacing faulty pressure transducers, or repairing a stuck valve. These kinds of repairs would require one 
diver support vessel with three or four anchors to hold its position. Minor repairs could take from a few 
days to several weeks depending on the nature of the problem.  

Major repairs, on the other hand, are longer in duration and typically require large construction vessels 
similar to those used to install the proposed Mainline and set the buoy and anchoring system. These vessels 
would typically mobilize from local ports, Canada, or the Gulf of Mexico. Major repairs typically require 
upfront planning, equipment procurement, and mobilization of vessels and possibly saturation divers. 
Examples of major repairs are damage to the riser or umbilical line and their possible replacement, damage 
to the proposed Mainline system and manifolds, or anchor chain replacement. These types of repairs could 
take up to two to four weeks. To provide a worst-case scenario, it was assumed that the noise generated by 
maintenance and repair activities would be similar to that generated during the construction of the facilities 
(LGL and JASCO 2005). The results of the Neptune LNG noise modeling for the proposed Mainline route 
indicates that the 120-dB contour during proposed Mainline repair activities would extend out 3.5 to 
4.1 nautical miles encompassing an area from 35 to 44 nautical square miles. These modeling results are 
also expected to be a representative worst-case scenario of maintenance and repair activities for the 
proposed Project. This worst-case scenario is anticipated to occur no more than once per five-year period, 
lasting no more than 28 days. These underwater sound levels could cause some species to temporarily 
disperse from or avoid repair areas, but they are expected to return shortly after the completion of repairs. 

Short-term, minor, adverse impacts on non-endangered marine mammals would occur as a result of support 
vessel traffic during proposed Project maintenance and repair. Vessel traffic would be similar to 
construction as described in Section 4.2.5.1. It is estimated that the majority of vessel traffic would be 
within the proposed Project area, with large vessel movement and speed contingent upon the task performed 
and duration (e.g., proposed Mainline installation). These vessels would most likely mobilize and 
demobilize once. Crew boats, on the other hand, would operate and transit the site more frequently, 
depending on duty.  

Vessel Traffic 
Long-term, minor, adverse impacts on non-endangered marine mammals would occur as a result of vessel 
traffic during proposed Project operation, in the same manner as described in Section 4.2.5.1. As previously 
discussed, increases in vessel traffic or vessel speeds could increase the potential for collisions with marine 
mammals, thereby increasing the occurrence of serious injuries or mortality. The strike of any marine 
mammal would be considered a “take” and would require issuance of an incidental take authorization under 
Section 101(a)(5) of the MMPA. Vessel traffic during operation is limited to the LNGRV and support 
vessel. On a year-round continuous basis, the proposed Port would receive a maximum of 45 LNGRVs per 
year that would enter the Port via the Hudson Canyon to Ambrose Traffic Lane and exit the Ambrose to 
Nantucket Traffic Lane. 

Short-term, minor, adverse impacts on non-endangered marine mammals would occur as a result of support 
vessel traffic during proposed Project maintenance and repair. As previously discussed, increases in vessel 
traffic or vessel speeds could increase the potential for collisions with marine mammals, thereby increasing 
the occurrence of serious injuries or mortality. The strike of any marine mammal would be considered a 
“take” and would require issuance of an incidental take authorization under Section 101(a)(5) of the 
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MMPA. LNGRVs can be categorized as a Category A - Ocean-Going Deep Draft Commercial Vessel with 
a length overall between 765 and 985 feet. It has been estimated that there are approximately 2,650 deep 
arrivals and departures to/from the harbor (Det Norske Veritas 2010). In addition, one to five Category A 
vessels use the Ambrose to Nantucket Outbound Traffic Lane (located to the east of the proposed Port) on 
a daily basis and 0.5 to one vessel use the Hudson Canyon to Ambrose Inbound Traffic Lane on a daily 
basis. Overall, the addition of 45 LNGRV trips annually would account for a 1.7 percent increase in total 
Category A vessel traffic for the Port of New York and New Jersey, between a 2.5 and 12.3 percent increase 
in the Ambrose to Nantucket Outbound Traffic Lane, and an increase between 12.3 and 24.6 percent in the 
Hudson Canyon to Ambrose Inbound Traffic Lane. When compared to annual cargo vessel trips for the 
Port of New York and New Jersey in 2013 (Table 4.2-5), the number of annual LNGRV trips represent a 
less than one percent increase in vessel traffic. It is expected that any increase in the potential for vessel 
strike associated with LNGRVs would be proportional to this minimal increase in vessel traffic. In addition, 
the LNGRVs must slow to 3 knots within the proposed Project Safety Zone surrounding each buoy. Since 
vessel speed is proportional to marine mammal collisions, this speed would increase both the ability of a 
marine mammal to avoid the vessel and the ability of the vessel to identify and avoid a marine mammal. 
However, current research does not provide predictive estimates of vessel strikes based on number of vessel 
trips and density of marine mammals. What is understood is that any increase in vessel traffic increases the 
risk of whale strikes. What is not known is how this increase relates to the probability of whale strikes. 
Existing large vessel traffic entering and exiting the Port of Port of New York and New Jersey currently 
poses a threat to marine mammals from ship strikes. 

Prior to arrival at the proposed Port, LNGRVs would travel at faster speeds. At these traveling speeds, the 
potential for vessel/marine mammal interaction would increase, decreasing the ability of both parties to 
identify and avoid the other. In addition, as previously discussed, a marine mammal that is struck by a 
vessel at a speed of 17 knots is more than 90 percent likely to experience mortality. Support vessels would 
comply with speed restrictions, further reducing collision risk.  

Any increase in vessel traffic would increase the potential for collisions between ships and marine 
mammals; however, the non-threatened and non-endangered marine mammals that occur in the ROI, such 
as dolphins, porpoises, and pinnipeds, are quick, agile, and generally capable of avoiding vessel impact. In 
addition, various species of smaller cetaceans are often seen riding the bow waves of passing vessels. 
Mitigation measures also would be implemented (detailed in Section 4.2.8) to minimize the impacts of 
vessel strike on marine mammals, as discussed for construction.  

Ingestion of Marine Debris 
Long-term, negligible, adverse impacts on non-endangered marine mammals would result from the 
accidental release of marine debris (e.g., ropes, plastic, etc.) during operation, as described in 
Section 4.2.5.1. It is possible that mysticetes may ingest items found on the surface or within the water 
column, but with the exception of the humpback whale, it is not likely that mysticetes would encounter 
items found on the seafloor. Both sperm whales and beaked whales are known to incidentally ingest foreign 
objects while foraging; however, this does not always result in negative consequences to the animal’s health 
(Laist 1997; Walker and Coe 1990). Existing regulations prohibit the disposal of plastic, dunnage, lining, 
floating packing materials, and all other trash within 12 miles of the coast. Further, as a SOP, all vessels 
associated with the proposed Project would be prohibited from dumping trash of any kind. Solid waste 
management training would be provided that emphasizes the importance of minimizing impacts on marine 
mammals, sea turtles, and migratory birds. This combination of proposed Project policy and existing 
regulations would ensure that any marine debris accidentally expended within the proposed Project area 
would be negligible. 
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Entanglement 
Long-term, negligible, adverse impacts on non-endangered marine mammals would result from 
entanglement during operation. The design of the STL Buoy system includes anchor lines and recovery 
lines throughout the water column. The chains and cables used for the anchor lines resemble rigid 
“structures” because of their weight and relative immobility. The weight of the chain and cable combination 
would also increase the anchor line tautness, and thereby minimize the threat of entanglement during 
operations. Therefore, although it is possible that a mammal might swim into one of the chains, it is not 
likely that the chain would wrap around and entangle the animal. Non-endangered marine mammals would 
be unlikely to become entangled in these lines because of the large size of the lines (the anchor chain, 
anchor cable, and retrieval line would be approximately 18 inches, 6 inches, and 4 inches in diameter, 
respectively). 

Lighting 
Long-term, minor, adverse direct and indirect impacts on non-endangered marine mammals would result 
from lighting used by the LNGRV and support vessel during operation. Lighting used during construction 
would primarily be limited to the vessels (navigation lights, spotlights, decklights, etc.) used to illuminate 
the work area both on the vessel and on the water. Lights would be downshielded to illuminate the deck 
only and would not intentionally illuminate the surrounding waters. Certain types of lighting are known to 
attract some marine organisms, including marine mammals. Artificial light can temporarily influence 
feeding patterns in isolated areas where small baitfish are attracted to lighting, which draws in larger 
predatory species that feed on those prey species. Precautions would be made to minimize the amount of 
lighting needed directly on the water surface, as appropriate, while maintaining a safe work area.  

Marine mammals may be attracted to the lighting used during proposed Project construction, operations, or 
decommissioning. However, the nature of the other associated stressors covered in this section associated 
with the operational activities (i.e., noise, seafloor disturbance, etc.) would likely cause animals to move 
away from those activities, rather than be attracted to the proposed Project area because of the lighting. 

Alteration to Prey Species Abundance and Distribution 
Long-term, negligible, adverse impacts on marine mammals would be expected to occur as a result of 
alteration to prey species abundance and distribution associated with the proposed Project during operation. 
Impacts on benthic prey species abundance and distribution would occur during operation, potentially 
affecting the primary benthic-dependent trophic guilds (i.e., crab-eaters, amphipod/shrimp eaters, and 
benthivores). Approximately 3.0 acres of seafloor would be occupied by proposed Port facilities or swept 
by the anchor chain and wire. This habitat area would be removed from access by organisms that otherwise 
would feed or live there. However, this acreage is inconsequential when compared to the habitat generally 
available in the New York Bight. 

Air Emissions 
Long-term, negligible, adverse impacts on non-endangered marine mammals would be expected as a result 
of air emissions from LNGRVs and the support vessel during operation. Air emissions are expected to be 
similar to that of other vessels transiting the approach to Ambrose Channel in the proposed Project area. 
Components that have the potential to leak, such as connectors, valves, and flanges, are situated in a 
confined space that would include gas leakage detectors to alert workers of any issues immediately. 
Additionally, SOPs would be enacted to reduce the potential for fugitive emissions. Operational activities 
would contribute a very minimal portion of total air emissions in the New York Bight.  
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4.2.5.3 Impacts of Decommissioning 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Short-term, minor, adverse impacts 
on non-endangered marine mammals would occur from decommissioning the proposed Project. As 
described in Section 4.2.5.1, decommissioning activities would produce similar seafloor habitat impacts as 
previously described for construction activities. Decommissioning activities would result in similar short-
term and minor disturbance of sediments and potential turbidity increases where installed mooring 
components would be removed from the bottom. 

Turbidity 
Short-term, minor, adverse impacts on non-endangered marine mammals would occur as a result of 
turbidity increases associated with proposed Project decommissioning, in the same manner as described in 
Section 4.2.5.1. The proposed Mainline and pipeline laterals would be abandoned in-place to be consistent 
with current federal policies to minimize adverse impacts, and the benthic habitat that has re-established 
itself on the seafloor above the buried proposed Mainline would not be disturbed. Only the removal of the 
STL Buoy systems would require disturbing the benthic habitat below those structures, exposing marine 
mammals to short-term and minor increased turbidity in the water column. Once these systems are removed, 
that benthic habitat once again would become available for rapid recolonization by sessile and infaunal 
benthic organisms. The process of capping and flushing of the ends of the proposed Mainline could also 
result in short-term and minor impacts on marine mammals in the proposed Project area. Since the proposed 
Mainline itself would be abandoned in-place, no turbidity would be generated along its route. 

Vessel Intake and Discharge 
Support vessel intake and discharge for decommissioning, as discussed in Section 4.1, would be similar to 
construction vessel intakes and discharges and not result in adverse impacts on non-endangered marine 
mammals. There would be no impacts due to impingement of marine fish resources (potential prey items) 
during decommissioning activities because proposed Project intake velocities would be less than 0.5 ft/sec 
in keeping with best technology available standards set forth in Section 316(b) regulations under the CWA. 
These velocities are sufficiently low enough to allow juvenile and adult fish to escape impingement and 
would not impact non-endangered marine mammals. 

Routine Discharges 
As discussed in Section 4.1, the routine vessel discharges during proposed Project operation would not 
result in adverse impacts on non-endangered marine mammal species in the ROI. Routine discharges from 
decommissioning vessels would include deck runoff and engine cooling water similar to construction. All 
gray water and sanitary wastewater would be stored onboard for appropriate disposal. All discharges from 
the marine vessels would comply with USCG requirements and the requirements highlighted in Table 1.4-1. 
Section 4.2.5.1 discusses issues that may arise during construction, which would be similar to those 
involved with decommissioning the proposed Port. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of proposed Project 
decommissioning could degrade water quality with potential adverse, short-term impacts on marine 
mammal species in the proposed Project area. Dissipation rates have been predicted to be rapid. A model 
was developed using NOAA's ADIOS to predict the dissipation rate of the maximum most probable 
discharge of 2,500 barrels (105,000 gallons) of fuel oil. Dissipation was rapid; the amount of time it took 
to reach concentrations of less than 0.05 percent varied between 0.5 and 2.5 days, depending on ambient 
wind. Concentrations of less than 0.5 percent occurred within 44 hours with 10 knot winds and within 
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11 hours with 20 knot winds. Section 4.2.5.1 discusses additional issues that may arise during 
decommissioning that are similar to construction impacts. 

Noise 
Short-term, minor, adverse impacts on non-endangered marine mammals would occur as a result of noise 
associated with decommissioning. A more detailed discussion of underwater noise resulting from 
decommissioning activities associated with the proposed Project is provided in Section 4.11. Since pile 
driving is limited to construction activities only in the unlikely event geotechnical conditions preclude use 
of suction anchors, the potential for noise impacts during operations is substantially reduced and limited to 
noise associated with the support vessel, with similar impacts as described in Section 4.2.5.1. In general, 
marine mammal exposure to support vessel noise would only occur for a finite period of time and would 
not be expected to have long-term population-level impacts on marine mammals. Under the MMPA, the 
potential for temporary acoustic exposures from construction activities would be expected to be within the 
non-injurious behavioral effects zone (Level B harassment) for marine mammals (USCG 2006a,b; FERC 
2006). All sound sources from the decommissioning phase of the proposed Project are considered to have 
a minor impact on species of marine mammals. Because the behavioral response of marine mammals to a 
perceived marine sound depends on a range of factors, including: (1) the SPL; (2) frequency, duration, and 
novelty of the sound; (3) the physical and behavioral state of the animal at the time of perception; and 
(4) the ambient acoustic features of the environment (Hildebrand 2004), it is more difficult to predict 
behavioral shifts due to anthropogenic sounds. The radiation of sound to marine waters during the 
construction phase of the proposed Project would be within the immediate vicinity of the proposed Project, 
and effects would be expected to be temporary, hence “harassment” (TTS) for all species is expected to be 
minor. Although species abundance varies by season in the ROI, the likelihood of “harm” (PTS) or 
“harassment” (TTS) from the proposed Project to individuals or species due to underwater sound is unlikely 
because of the transient and seasonal nature of the species moving through the ROI, and the ability of 
animals to move away from sound sources. 

Vessel Traffic 
Short-term, minor, adverse impacts on non-endangered marine mammals would occur as a result of vessel 
traffic during proposed Project decommissioning in the same manner as described in Section 4.2.5.1. Vessel 
traffic during decommissioning is limited to vessels similar to those described for construction. It is 
estimated that the majority of vessel traffic would be within the proposed Project area, with large vessel 
movement and speed contingent upon the task performed and duration (e.g., proposed Mainline 
installation). These vessels would most likely mobilize and demobilize once. Crew boats, on the other hand, 
would operate and transit the site more frequently, depending on duty.  

Large vessels are only likely to mobilize/demobilize to the construction site once, whereas smaller vessels 
may transit the proposed Project area multiple times. Therefore, large vessels used for construction would 
only be a concern for a short duration. Additionally, a Marine Mammal and Sea Turtle Vessel Strike 
Avoidance Plan has been prepared to decrease risk of collisions (Appendix L). The mitigation measures 
detailed in Section 4.2.8 would be taken to avoid collisions. 

Ingestion of Marine Debris 
Short-term, negligible, adverse impacts on non-endangered marine mammals would result from the 
accidental release of marine debris (e.g., ropes, plastic, etc.) during decommissioning, as described in 
Section 4.2.5.1. Existing regulations prohibit the disposal of plastic, dunnage, lining, floating packing 
materials, and all other trash within 12 miles of the coast. Further, as a SOP, all vessels associated with the 
proposed Project would be prohibited from dumping trash of any kind. Solid waste management training 
would be provided that emphasizes the importance of minimizing impacts on marine mammals, sea turtles, 
and migratory birds. This combination of proposed Project policy and existing regulations would ensure 
that any marine debris accidentally expended within the proposed Project area would be negligible. 
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Entanglement 
Short-term, minor, adverse impacts on non-endangered marine mammals would result from entanglement 
during decommissioning. Entanglement of marine mammals within derelict fishing gear, ropes, lines, or 
other marine debris has received much attention in recent decades and is an important threat to marine 
mammals. A 25-year dataset assembled by the Ocean Conservancy reported that fishing line, rope, and 
fishing nets accounted for most entanglements, with the remainder due to encounters with various items 
such as bottles, cans, and plastic bags (Ocean Conservancy 2010).  

Barges and other vessels would use fixed anchoring methods, and the associated anchor cables could pose 
a risk of entanglement to marine mammals. Marine mammals could be entangled by anchors, anchor lines, 
or buoy lines deployed during decommissioning, but the potential for such an event would be low. Anchor 
lines securing the barges would be large in diameter, knotless, non-floating, and taut, and would only be 
deployed for a short period of time. In addition, anchor lines would be separated by hundreds of feet as they 
radiated away from the vessel and would not be laterally connected to other lines, thereby avoiding the 
creation of a “web effect.” With adherence to best management practices for detection of marine mammals 
in the area, the potential for entanglement associated with construction activities would be minimized. 
Combined, these factors would decrease the potential for marine mammal entanglement and impacts would 
be short-term and minor. 

Lighting 
Short-term, minor, adverse impacts on non-endangered marine mammals would result from lighting used 
by support vessels during decommissioning, as described in Section 4.2.5.1. Certain types of lighting are 
known to attract some marine organisms, including marine mammals. Artificial light could potentially 
confuse marine mammals approaching the proposed Project area where lighting is used during 
decommissioning. Lighting used during decommissioning would primarily be limited to the vessels 
(navigation lights, spotlights, decklights, etc.) used to illuminate the work area both on the vessel and on 
the water. Lights would be downshielded to illuminate the deck only and would not intentionally illuminate 
the surrounding waters. The Applicant has committed to minimize the amount of lighting needed directly 
on the water surface, while still providing a safe work area.  

Marine mammals may be attracted to the lighting used during proposed Project construction, operations, or 
decommissioning. However, the nature of the other associated stressors covered in this section associated 
with the construction activities (i.e., noise, seafloor disturbance, etc.) would likely cause animals to move 
away from those activities, rather than be attracted to the proposed Project area because of the lighting, 
resulting in minor and short-term impacts during decommissioning. 

Alteration to Prey Species Abundance and Distribution 
Negligible impacts on marine mammals are expected to occur as a result of alteration to prey species 
abundance and distribution associated with the proposed Project during decommissioning. The abundance 
and distribution of marine mammal prey species may be impacted during decommissioning by turbidity, 
sedimentation, and noise, as well as entrainment during water withdrawals. Such water withdrawals are 
expected to be similar to those described for construction (Section 4.2.5.2). The displacement of some prey 
species, like fish, may actually attract marine mammals away from the proposed Project decommissioning. 
Since potential impacts on marine mammal prey species would be short-term and confined to the general 
vicinity of the decommissioning activities, it is not expected to adversely impact marine mammals. 

Air Emissions 
Negligible impacts on non-endangered marine mammals are expected as a result of air emissions from 
support vessels during decommissioning, as described in Section 4.2.5.1. Air emissions are expected to be 
similar to that of other vessels transiting the approach to Ambrose Channel in the proposed Project area. 
Components that have the potential to leak, such as connectors, valves, and flanges, are situated in a 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

 4-63 4.0 – Environmental Consequences 

confined space that would include gas leakage detectors to alert workers of any issues immediately. 
Additionally, SOPs would be enacted to reduce the potential for fugitive emissions. Decommissioning 
activities would contribute a very minimal portion of total air emissions in the New York Bight, and 
emissions would be short-term.  

4.2.6 Coastal, Marine, and Migratory Birds 
Birds forage in a variety of habitats such as coastal wetlands, estuaries, kelp beds, lagoons, and in the 
intertidal zone, as well as nearshore in shallower waters, and on the open ocean where they catch prey near 
or at the surface. Many species forage in large groups on shoaling fish, or concentrations of molluscs 
attached to the seafloor. Water temperatures, currents, upwellings, wind direction, and ocean floor 
topography can all influence when and where seabirds forage (Elphick 2007; Fauchald et al. 2002; Spear 
and Ainley 1997). Oceanic fronts (gradients in current speed, temperature, salinity, density, and enhanced 
circulation) attract seabirds due to increased foraging opportunities.  

The assemblage of avifauna in the marine environment is dynamic and seasonal, and therefore impacts are 
difficult to assess, and may vary by time of year. Construction of the proposed Project has the potential to 
affect avian species within the ROI as a result of direct habitat loss or change (direct effects) or through 
short-term displacement or disturbance during the construction and operation phase of the proposed Project. 
Specifically, potential impacts during construction, operation, and decommissioning on non-threatened and 
non-endangered coastal, marine, and migratory birds may include changes to benthic foraging habitat, 
increases in water turbidity, changes to ambient noise levels, increased vessel traffic, changes to ambient 
lighting, vessel discharge and spills, ingestion of marine debris, and entanglement. 

4.2.6.1 Impacts of Construction 
Benthic Habitat 
Negligible impacts on coastal, marine, and migratory birds would be expected as a result of benthic habitat 
disturbance during construction. Impacts on benthic resources and habitat are discussed in Section 4.2.2. 
Seafloor impacts are discussed in Section 4.2.2.1. Birds occurring in the ROI primarily occupy the airspace 
above the proposed Project, the water surface, or in the upper portions of the water column during foraging. 
Few seabird species forage on or near the seafloor. Grebes, loons, and some sea duck species are capable 
of diving to the seafloor during feeding; however, these birds typically dive only to approximately 90 feet. 
The amount of subsea habitat that would be altered as a result of the proposed Project represents only a 
very small proportion of the subsea habitat available in similar water depths along the New York Bight. 
Further, the water depths in the proposed Project area are at the limit of the diving depth for most sea ducks 
and would likely be marginal foraging habitat (Goudie et al. 2000; Robertson and Savard 2002; Bordage 
and Savard 2011). The proposed Project is unlikely to have adverse impacts on birds as a result of alterations 
to seafloor habitat because the proposed Project area is generally too deep for benthic foraging birds and 
limited to a small footprint on the seafloor, and impacts on seafloor habitat would be short-term (i.e., the 
benthic environment would revert to pre-installation conditions).  

Turbidity 
Short-term, minor impacts on coastal, marine, and migratory birds would be expected as a result of 
increased turbidity during construction. Turbidity has the potential to impact birds foraging in the water 
column by reducing visibility, which could potentially affect underwater movement or prey capture. 
Turbidity may be increased during jet plowing. Jet plowing is unlikely to adversely affect avifauna because 
of the high sand content of the sediments and the slow speed of the plow (approximately 1.9 inches per 
second). The action of jet plowing would minimally increase the turbidity, but the increased turbidity would 
be localized in nature and only be conducted for a short-term during the construction phase of the proposed 
Project.  
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Noise 
Short-term, moderate impacts on coastal, marine, and migratory birds would be expected as a result of noise 
during construction. Increases in ambient sound levels may cause disturbance to birds resulting in avoidance 
behavior from proposed Mainline and pipeline lateral installation, and construction vessel transit. A detailed 
discussion of underwater noise resulting from each of these construction activities associated with the 
proposed Project is provided in Section 4.11. Potential impacts of noise during the installation of the 
proposed Project on avifauna in the area may include temporary displacement or short-term disruption of 
normal behavior patterns (Drewitt and Langston 2006).  

In the offshore environment, a limited amount of validated research on displacement effects of noise on 
seabirds and other avian species using the marine environment makes predicting the level of impact from 
proposed Project construction and operation difficult (Stewart et al. 2005). Researchers have documented 
a range of bird behavioral responses to noise, including no response, alert behavior, startle response, flying 
or swimming away, diving into the water, and increased vocalizations (National Park Service 1994; Larkin 
et al. 1996; Pytte et al. 2003; Plumpton 2006). While they are difficult to measure in the field, some of these 
behavioral responses are likely accompanied by physiological responses, such as increased heart rate or 
stress. 

European studies suggest that disturbance and avoidance impacts may occur up to 2.2 nautical miles from 
offshore construction sites (BOWind 2008). However, avoidance behavior as a result of construction 
activities is typically short in duration, and is highly unlikely to result in reduced population fitness or 
individual injury or mortality (BOWind 2008). 

Vessel Traffic 
Short-term, negligible impacts on coastal, marine, and migratory birds would be expected from increased 
vessel traffic during proposed Project construction. Construction of the proposed Project would result in a 
slight increase in vessel traffic in the ROI. Vessel traffic associated with offshore construction would not 
result in a substantial increase in vessel traffic above current levels and would be similar in nature to other 
commercial vessel and recreational traffic currently occurring in the proposed Project area. Large vessels 
would only likely be mobilized/demobilized to the construction site once, whereas smaller vessels may 
transit the ROI multiple times. During the day, birds are able to detect and avoid vessels, which reduces the 
probability that vessel strikes would impact seabird populations. Depending on the lighting scheme of the 
vessel, the potential of a night collision is possible. Therefore, disturbance or displacement associated with 
increased vessel movement is unlikely. However, to ensure safety during nighttime operations, all 
construction support vessels would be lit and marked in accordance with USCG requirements. As discussed 
further in the following sections, research has demonstrated that steady burning lights can attract birds 
(Gehring et al. 2009). For this reason, downshielded lights (aka hooded lights) would be used, where 
possible, on construction vessels. 

Routine Discharges 
Routine discharges are unlikely to adversely affect coastal, marine, and migratory birds. The ROI is not 
expected to contain habitat that concentrates avian activity, which could result in displacement or direct 
harm to avifauna. If a small area of the ROI was impacted by routine discharge, it is unlikely that birds 
would be displaced or precluded from important foraging, resting, or migrating habitat. The discharges 
would dissipate, and avifaunae could easily avoid unfavorable conditions. Routine discharge would not be 
of a magnitude that would be likely to cause harm to birds.  

Accidental Releases of Fuel, Oil, and other Chemicals 
Short-term, negligible, adverse direct impacts on coastal, marine, and migratory birds would be expected 
from accidental releases of fuel, oil, and other chemicals. Oil spills pose a risk to seabirds through direct 
contamination and destruction of nesting, roosting, and foraging habitats (USEPA 1999). Most petroleum 
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products that would be carried on the construction vessels would be light, remaining on the surface of the 
water and evaporating in the event of a spill. These spills would not be expected to adversely affect coastal, 
marine, and migratory birds in the area. Heavier petroleum products that create a sheen and remain on the 
water’s surface could affect marine birds landing on or diving through the water’s surface for food. Birds 
coated with petroleum products could become limited in their flying abilities and therefore impact their 
ability to avoid predators, detect food, breathe, and reproduce. The overall adverse impact from an 
inadvertent spill on coastal, marine, and migratory birds would be short-term and negligible. In the case of 
an emergency, a SPCC Plan would be followed to handle any accidental spills so that they would be small 
and not enter the ocean. Models suggest that a spill of up to 84 gallons would rapidly dissipate, with the 
actual rate dependent upon environmental conditions. A model was developed using NOAA's ADIOS to 
predict the dissipation rate of the maximum most probable discharge of 2,500 barrels (105,000 gallons) of 
fuel oil. Dissipation was rapid; the amount of time it took to reach concentrations of less than 0.05 percent 
varied between 0.5 and 2.5 days, depending on ambient wind. Concentrations of less than 0.5 percent 
occurred within 44 hours with 10 knot winds and within 11 hours with 20 knot winds. 

Ingestion of Marine Debris 
Short-term, negligible, direct impacts on coastal, marine, and migratory birds would be expected from 
marine debris. Marine debris (any solid, manufactured material that is disposed of or abandoned into the 
marine environment) could be lost from any vessel involved in construction of the proposed Project. 
Ingestion of plastic marine debris due to pollution is a known stressor for seabirds (North American Bird 
Conservation Initiative 2009; Onley and Scofield 2007; Waugh et al. 2012; Weimerskirch 2004). Plastic 
marine debris can lead to blockage within the digestive system, internal damage, or accumulation of toxins 
present in the debris. Ingestion of accidentally released marine debris could result in harm to some birds; 
however, the impact of releasing potentially small amounts of marine debris into the environment is 
unlikely to have long-term, adverse impacts on coastal, marine, and migratory birds. Impacts on coastal, 
marine, and migratory birds would be mitigated through adherence to existing statutes that regulate marine 
debris. Further, as a SOP, all vessels associated with the proposed Project would be prohibited from 
dumping trash of any kind. Solid waste management training would be provided that emphasizes the 
importance of minimizing impacts on marine mammals, sea turtles, and migratory birds. This combination 
of proposed Project policy and existing regulations would ensure that any marine debris accidentally 
expended within the proposed Project area would be negligible. 

Entanglement 
Birds are known to become entangled in artificial materials at sea (North American Bird Conservation 
Initiative 2009; Onley and Scofield 2007; Waugh et al. 2012; Weimerskirch 2004). However, adverse 
impacts on birds from the proposed Project are unlikely because anchor lines securing the derrick/lay barge 
would be large in diameter, knotless, non-floating, and taut, and would only be deployed for a short period 
of time, and are thus unlikely to entangle avifauna. Furthermore, the proposed construction activities are 
not unique to the New York Bight; birds in the region interact with vessels and moorings routinely and are 
likely habituated to the presence of marine vessels. Construction activities are unlikely to elicit individual 
curiosity, which could result in adverse interactions. 

Lighting 
Short-term, minor direct impacts on coastal, marine, and migratory birds would be expected from artificial 
lighting associated with construction. Artificial lighting associated with vessels and offshore oil and gas 
platforms in offshore environments are known to attract both marine birds and terrestrial species and in 
some cases have caused some fatalities, particularly during poor weather conditions (Merkel and Johansen 
2011). Lights on construction vessels could attract birds or bats migrating/moving at night through the area. 
Solid white lighting, which many construction vessels contain, appears more problematic for birds, 
especially nocturnal migrants, than other types of lights (Poot et al. 2008; Gehring et al. 2009).  
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Lighting used during construction would be limited to the vessels (navigation lights, spotlights, decklights, 
etc.) and be used to illuminate the work areas both on the vessel and on the water’s surface. Precautions 
would be made to minimize the amount of lighting needed directly on the water surface, as appropriate, 
without compromising the quality or safety of the work area. However, the proposed Project is located 
adjacent to the approach to the Ambrose Channel, one of the busiest shipping channels on the U.S. Atlantic 
Coast (Figure 3.7.1) and has various elements of artificial lighting.  

Marine Protected Areas 
There are no marine protected areas (MPAs) within the proposed Project area as shown in Figure 3.2-1. 
The only MPA located in the ROI is the Gateway National Recreation Area (GNRA). Proposed Project 
impacts on biological resources are expected to be isolated within the immediate area of the proposed 
Project, as discussed for each in the above sections. Therefore, no adverse impacts would be expected on 
the resources that the GNRA is designed to protect. 

4.2.6.2 Impacts of Operation 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.6.1. As stated in Section 4.2.6.1, birds 
occurring in the ROI primarily occupy the airspace above the proposed Project, the water surface, or in the 
upper portions of the water column during foraging. Few seabird species forage on or near the seafloor. 
Grebes, loons, and some sea duck species are capable of diving to the seafloor during feeding; however, 
these birds typically dive only to approximately 90 feet. No additional seafloor habitat would be altered 
during proposed Project operation. Further the water depths in the proposed Project area are at the limit of 
the diving depth for sea ducks and would be considered marginal foraging habitat (Goudie et al. 2000; 
Robertson and Savard 2002; Bordage and Savard 2011). The proposed Project is unlikely to have adverse 
impacts on birds during operation as a result of alterations to seafloor habitat, because the proposed Project 
area is generally too deep for benthic foraging birds.  

Turbidity 
Long-term, minor impacts on coastal, marine, and migratory birds would be expected as a result of 
increased turbidity during operation. Turbidity has the potential to impact birds foraging in the water 
column by reducing visibility, which could potentially affect underwater movement or prey capture. 
Potential turbidity resulting from anchor chain sweep would likely be localized, and intermittent throughout 
the proposed Project life. In addition, water depths in the proposed Project area are at the limit of the diving 
depth for most sea ducks and would be considered marginal foraging habitat (Goudie et al. 2000, Robertson 
and Savard 2002, Bordage and Savard 2011).  

Noise 
Long-term, minor, adverse impacts on coastal, marine, and migratory birds could occur as a result of 
increased airborne noise levels generated during operation. Such impacts could displace birds from the area. 
Bird species with coastal distribution would not be affected by noise during operation, as it is unlikely that 
noise generated by operation would reach coastal areas. 

Vessel Traffic 
As stated in Section 4.2.6.1, the vessel traffic associated with operation would result in a negligible increase 
in vessel traffic above current levels and would be similar in nature to other commercial vessel and 
recreational traffic currently occurring in the proposed Project area. The impacts of vessel movements 
would be expected to be short-term with disturbances of individual birds in the vicinity expected. Therefore, 
disturbance or displacement associated with increased vessel movement is unlikely. However, to ensure 
safety during nighttime operations, all vessels would be lit in a manner to minimize impacts on birds 
(downshielding), but marked in accordance with USCG requirements.  
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Routine Discharges 
As discussed in Section 4.1, the routine vessel discharges during proposed Project operation would be 
unlikely to result in adverse impacts on non-endangered coastal, marine, and migratory birds. Routine 
discharges would include deck runoff from the LNGRV and support vessel and engine cooling water from 
the support vessel. All gray water and sanitary wastewater would be stored onboard for appropriate disposal. 
All discharges from the marine vessels would comply with USCG requirements and the requirements 
highlighted in Table 1.4-1. If a small area of the ROI was impacted by routine discharge, it is unlikely that 
birds would be displaced or precluded from important foraging, resting, or migrating habitat. The discharges 
would dissipate, and avifaunae could easily avoid unfavorable conditions. Routine discharge would not be 
of a magnitude that would be likely to cause harm to birds. 

Accidental releases of fuel, oil, and other chemicals 
Short-term, negligible, adverse direct impacts on coastal, marine, and migratory birds would be expected 
from accidental releases of fuel, oil, and other chemicals. Oil spills pose a risk to seabirds through direct 
contamination and destruction of nesting, roosting, and foraging habitats (USEPA 1999). Most petroleum 
products that would be carried on the LNGRV and support vessel would be light, remaining on the surface 
of the water and evaporating in the event of a spill. A model was developed using NOAA's ADIOS to 
predict the dissipation rate of the maximum most probable discharge of 2,500 barrels (105,000 gallons) of 
fuel oil. Dissipation was rapid; the amount of time it took to reach concentrations of less than 0.05 percent 
varied between 0.5 and 2.5 days, depending on ambient wind. Concentrations of less than 0.5 percent 
occurred within 44 hours with 10 knot winds and within 11 hours with 20 knot winds. These spills would 
not be expected to adversely affect coastal, marine, and migratory birds in the area. Heavier petroleum 
products that create a sheen and remain on the water’s surface could affect marine birds landing on or diving 
through the water’s surface for food. Birds coated with petroleum products could become limited in their 
flying abilities and therefore impact their ability to avoid predators, detect food, breathe, and reproduce.  

LNG Spills 
Short-term, minor, direct adverse impacts on coastal, marine, and migratory birds could occur in the 
unlikely event of an LNG spill. All LNGRVs are designed with features to minimize the potential for LNG 
spills (see Section 2.1). However, if an LNG spill were to occur, potential impacts would include exposure 
to low-temperature LNG at the water surface, possibly resulting in frostbite or death and asphyxiation by 
natural gas vapors above the surface of the water. These impacts would likely occur in the immediate 
vicinity of the spill location; the time frame of the impact is limited (see Section 5). Since LNG would boil 
off as natural gas at the surface, depth and pressure required for gas to dissolve (Artemov et al. 2005) in 
surface waters would not be sufficient and gas vapors would disperse. In addition, the time frame for these 
impacts would be limited, and adverse toxic impacts would be expected to be minor after the LNG boiled 
off and the vapors dispersed. 

The potential for a release of natural gas from the proposed Mainline and pipeline laterals are remote. If 
there were a subsea release of natural gas, the gas would rise to the water surface rapidly and dissipate. In 
general, whether a release is sudden or extended, physics dictate that any methane would gradually dissolve 
into the water column during the lifetime of the bubble as described by Fick's law, taking into account 
Henry's law constants, partial pressure and concentrations of dissolved gases (Artemov et al. 2005). Once 
a gas bubble reaches the surface, it would rise (being lighter than air) and be dispersed by air currents. 
Coastal and marine bird impacts from such a release would be short-term and minor. 

Ingestion of Marine Debris 
Short-term, minor, adverse impacts on coastal, marine, and migratory birds would be expected from 
accidental release of marine debris during construction. Marine debris (any solid, manufactured material 
that is disposed of or abandoned into the marine environment) could be lost from any vessel involved in 
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operation of the proposed Project. Ingestion of plastic marine debris due to pollution is a known stressor 
for seabirds (North American Bird Conservation Initiative 2009; Onley and Scofield 2007; Waugh et al. 
2012; Weimerskirch 2004). Plastic marine debris can lead to blockage within the digestive system, internal 
damage, or accumulation of toxins present in the debris. Ingestion of accidentally released marine debris 
could result in harm to some birds; however, the impact of releasing potentially small amounts of marine 
debris into the environment is unlikely to have long-term, adverse impacts on coastal, marine, and migratory 
birds. Impacts on coastal, marine, and migratory birds would be mitigated through adherence to existing 
statutes that regulate marine debris. Further, as a SOP, all vessels associated with the proposed Project 
would be prohibited from dumping trash of any kind. Solid waste management training would be provided 
that emphasizes the importance of minimizing impacts on marine mammals, sea turtles, and migratory 
birds. This combination of proposed Project policy and existing regulations would ensure that any marine 
debris accidentally expended within the proposed Project area would be short-term and minor. 

Entanglement 
As stated in Section 4.2.6.1, birds are known to become entangled in artificial materials at sea (North 
American Bird Conservation Initiative 2009; Onley and Scofield 2007; Waugh et al. 2012; Weimerskirch 
2004). The design of the STL Buoy system includes anchor lines and recovery lines throughout the water 
column. Birds diving for prey items would unlikely become entangled in these lines because of the large 
size of the lines (the anchor chain, anchor cable, and retrieval line would be approximately 18 inches, 
6 inches, and 4 inches in diameter, respectively). Therefore, anchor and recovery lines necessary for the 
proposed Project would result in long-term, minor, adverse impacts on coastal, marine, and migratory birds.  

Lighting 
Short-term, minor direct impacts on coastal, marine, and migratory birds would be expected from artificial 
lighting associated with operation. Artificial lighting associated with vessels and offshore oil and gas 
platforms in offshore environments are known to attract both marine birds and terrestrial species and in 
some cases have caused some fatalities, particularly during poor weather conditions (Merkel and Johansen 
2011). Lights on LNGRVs and the support vessel could attract birds or bats migrating/moving at night 
through the area. Solid white lighting, which many construction vessels contain, appears more problematic 
for birds, especially nocturnal migrants, than other types of lights (Poot et al. 2008; Gehring et al. 2009).  

Lighting used during operation would be limited to the vessels (navigation lights, spotlights, decklights, 
etc.) and be used to illuminate the work areas both on the vessel and on the water’s surface. Precautions 
would be made to minimize the amount of lighting needed directly on the water surface, as appropriate, 
without compromising the quality or safety of the work area. However, the proposed Project is located 
adjacent to the approach to the Ambrose Channel, one of the busiest shipping channels on the U.S. Atlantic 
Coast (Figure 3.7.1) and has various elements of artificial lighting.  

Marine Protected Areas 
There are no MPAs within the proposed Project area as shown in Figure 3.2-1. The only MPA located in 
the ROI is the GNRA. Proposed Project impacts on biological resources are expected to be isolated within 
the immediate area of the proposed Project, as discussed for each in the above sections. Therefore, no 
adverse impacts would be expected on the resources that the GNRA is designed to protect. 

4.2.6.3 Impacts of Decommissioning 
Impacts on coastal, marine, and migratory birds would not be materially different than those previously 
described for construction. Short-term, minor, adverse impacts, similar to the construction impacts 
described in Section 4.2.6.1, would be expected from decommissioning activities. 
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4.2.7 Impacts of Alternatives 
Port sites in Study Areas B, C, and D contain similar existing biological resources; they are located in 
roughly the same depth (100 feet) with sandy substrate. The general infaunal groups between Study Areas 
B and C share similarities to the benthic infaunal organism groups commonly found in sand-bottom habitat 
in the New York Bight. While no project-specific data has been collected for Study Area D, Stevenson et 
al. (2006) categorize the Mid-Atlantic Bight as having a sediment type largely dominated by sand, with 
small, localized areas of sand-shell and sand-gravel. Faunal species compositions were reported to be more 
of a continuum through depth zones in areas of similar substrate, and demersal fish community composition 
and distribution showed consistent patterns along isotherms and isobaths (Stevenson et al. 2006). The 
similar depth and sandy benthic environment to Study Area C makes it likely that Study Area D would 
share similar characteristics as those described for Study Areas B and C. As such, Study Areas B, C, and D 
are likely similar in regards to impacts on benthic and fisheries resources, which would not likely make one 
site more environmentally preferable to the other. However, the Port site in Study Area C is located 
approximately 18.9 nautical miles from the Transco interconnect, while an alternative location in Study 
Area D would be approximately 50 miles from the interconnect. The site in Study Area B would require 
crossing of a fishing ground referred to as the “Mud Hole,” thus it could result in potentially greater impacts 
on fishery resources. The site in Study Area D is also within a designated fishing ground, known locally as 
the “Yankee Spot,” thus it could result in potentially greater impacts on fishery resources. 

The Mainline route analysis evaluation considered two Mainline routes from the proposed Port location 
(Mainline Route C-1 and Mainline Route C-2; see Figure 2.2-1). Mainline routes from Study Area A were 
eliminated due to inadequate water depth and distance from shore, which would have resulted in additional 
visual impacts. Mainline routes from Study Area B were eliminated because these routes would require 
crossing a popular fishing ground referred to as the “Mud Hole” and would be immediately adjacent to a 
designated pilot transfer area and a disposal area. Mainline routes from Study Area D were eliminated 
because these routes would require crossing at least one Traffic Separation Scheme (TSS) by LNGRVs 
calling on the Port, as well as a popular fishing ground known as the “Yankee Spot.” Additionally, a 
Mainline route in Study Area D would be nearly twice as long as Mainline routes from Study Area C, which 
would result in greater seabed impacts, increased turbidity and associated water quality impacts.  

Because impact piling was assessed to have the highest potential for sound generation (over the widest area) 
associated with the proposed Project, the decision was made that the anchors would be installed at the 
proposed Project using suction anchors. If necessary, driven piles could be used as an alternative to the 
suction anchors in the unlikely event geotechnical conditions preclude use of suction anchors. Several 
different anchor alternatives have been considered for the proposed Project, including suction anchors, 
driven piles, fluke anchors, gravity-based anchors, and grouted pile anchors. It is anticipated that driven 
piles would have the smallest footprint. Installation of a gravity-based anchor system would generally result 
in a greater disturbance of the sea bottom and more overall loss of benthic habitat than other types of 
anchors. The fluke anchor system would likely have the next greatest impact due to "setting" the anchor by 
pulling it into the seafloor. The driven pile and grouted pile anchor designs present a relatively smaller 
seafloor footprint and, therefore, would potentially result in significantly less of an effect to benthic habitat. 
During installation, all alternatives of anchoring would have short-term turbidity and sedimentation impacts 
owing to various methods used to set the anchors at or below the sea bottom surface. Gravity-based anchor 
structures would result in a direct loss of existing fish habitat in a significant area (each approximately 
2,500 ft2). Other anchor designs present smaller environmental footprints and, therefore, would potentially 
result in significantly less of an effect on benthic habitat. Suction anchors, by virtue of pumping out the 
water from inside the caisson, would have an impact on the zooplankton within that water column, which 
the other alternatives avoid. On the other hand, gravity-based anchor system structures would provide a 
significant amount of hard substrate at different depths as it protrudes above the seafloor. This would likely 
result in an artificial reef sustaining development of new biotic communities that have a potential to support 
significant marine populations. Such gravity-based anchor reefs would be unavailable to commercial and 
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recreational fishermen; therefore, would not result in any direct positive economic impact. As discussed 
further in Section 4.11, pile driving generates the highest underwater noise levels during construction, 
which is required when using driven piles. Other alternative anchoring systems are installed using different 
methods, which would likely generate underwater noise but likely to a lesser extent. These impacts would 
only occur throughout the duration of installation and the risk of these potential impacts must also be 
balanced against the effectiveness and reliability of the anchoring system.  

The impacts on biological resources from the deepwater port alternatives are varied. The GBS, the platform-
based unit, and the artificial island generally would result in a greater disturbance of sediments due to the 
larger footprint on the sea bottom, as well as permanent conversion of soft bottom habitats to hard structure. 
The FSRU, HiLoad, and the STL Buoy alternatives each would result in a smaller sea bottom footprint and 
less sediment disturbance during construction. However, the HiLoad design requires deeper water depth 
resulting in the need for a longer pipeline with more bottom disturbance. In addition, during operation these 
alternatives could result in increased long-term turbidity due to anchor cable sweep. Impacts on biological 
resources from increased vessel activity, water use, noise and light would likely be similar for all alternative 
designs. 

Based on the selection of the proposed Project design, there are two alternatives for vaporization of the 
LNG prior to it entering the proposed Mainline. The alternatives are open-loop vaporization and closed-
loop vaporization, and neither would have an impact on benthic environments. Open-loop vaporization 
would require substantial water intake (between 13,944 and 27,932 gpm), the potential use of biocides, and 
the discharge of colder than ambient temperature water, which would adversely impact fisheries resources 
due to impingement and entrainment. Seawater intake would not be required by any of the closed-loop 
vaporization alternatives; thus, eliminating impacts on ichthyoplankton and fisheries that would be caused 
by an open-loop vaporization system. 

4.2.8 Mitigations and Monitoring 
SOPs allow for maintaining safety during proposed Project construction, operation, and decommissioning. 
The Applicant has developed mitigation measures for those proposed Project activities that have the 
potential to impact the environment (see Table 4.2-7). Unlike SOPs, mitigation measures are modifications 
to the Proposed Action that are specifically implemented to reduce a potential environmental impact on a 
particular resource. Everyone working on the proposed Project would undergo environmental training, 
including solid waste management training; this training would address ways to minimize impacts on 
marine species. The Applicant has agreed to develop and implement a Prevention, Monitoring, and 
Mitigation Program (PMMP) that would include monitoring to occur during construction and operation of 
the Port. Construction monitoring plans would focus on possible impacts on, and recovery of, the benthic 
community from the installation of the proposed Port and Mainline, including geotechnical surveys. 
Operational monitoring will address possible impacts on the plankton community, including possible 
impacts o ichthyoplankton and zooplankton communities, from the proposed seawater intake. Development 
of the monitoring plans would include adaptive management measures, and would be coordinated with 
federal and state resources agencies. Together, the procedures and measures outlined below would ensure 
that impacts on marine resources would be avoided or minimized by the Applicant during proposed Project 
construction, operation, and decommissioning. 
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Table 4.2-7. Mitigation Measures Followed to Minimize or Eliminate Impacts on Biological Resources 

Mitigation Measures 

Avoidance of 
Sensitive Habitats 

Mainline route selected based on avoiding or minimizing disturbance to sensitive biological 
resources (e.g., hard bottom areas, biogenic reefs, designated fishing areas, and submerged 
aquatic vegetation). 

Mainline and two lateral pipelines connecting to the two PLEMs would be installed utilizing 
DP vessels; stationary anchored vessels would be used only for installation of the SSTI. 

It is the intent of Liberty to propose compensatory mitigation for impacts to marine fishery 
resources that cannot be avoided, including mitigation for commercial and recreational 
fisheries that would be impacted by the Safety Zone, NAAs, and the ATBA. Mitigation would 
address displaced fishing opportunities by commercial fishing. The development of this 
compensatory mitigation plan will be coordinated with federal and state resource agencies. 

Impingement and 
Entrainment 

To minimize the risk of entrainment of plankton, ballast water would be recirculated for all 
vessel cooling needs, thus eliminating any cooling water intake. 

Intake velocity for ballast water and hydrostatic testing water would be less than 0.5 ft/sec to 
eliminate risk of impingement. 

Noise  See mitigations in Section 4.11. 

Turbidity and 
Seafloor Disturbance 

To minimize seafloor disturbance, DP vessels would be used for all construction activities, 
except for anchored vessels installing the SSTI and hot-tap. 

Most of the Mainline and pipeline laterals (99 percent of length) would be trenched using 
plow technology; jetting would be used only when needed to deepen a trench or near other 
utilities. 

Return of seabed to pre-construction conditions immediately upon construction completion. 

Plan for a post-construction bathymetric survey and post-construction benthic monitoring be 
developed to document that the pipeline trench has been adequately re-filled and the benthic 
community has been restored. 

Water Quality 
Biocide used in hydrostatic testing would be neutralized using hydrogen peroxide prior to 
discharge to minimize toxicity and no discharges would be made from the LNGRVs during 
cargo offloading operations at the proposed Port. 

Ballast Water 
All project vessels would comply with a ballast water management plan and vessels bound 
for the proposed Port would conduct a mid-ocean ballast water exchange; there would be no 
discharge of ballast water at the proposed Port. 

Lighting 

External lighting fixtures to be used would effectively project light downwards (shielded), 
minimizing direct upward light, spill light onto the surrounding waters, glare, and artificial sky 
glow. Only the minimal amount of lighting necessary to maintain safety conditions would be 
used. 

Use[KJ1] of more bird-friendly off-shore safety lighting in place of solid white or red lights 
(which are more likely to attract birds that migrate at night) with pulsating red strobe lighting 
would be used wherever possible without jeopardizing safety or violating building codes. 

During construction, lighting for navigation and safe operations would be used when vessels 
are stationary where applicable. Lights would be well-shielded and directed downwards. 
Lights would not intentionally illuminate surrounding waters. 

During project operation, lighting would be kept to a minimum; lights would be downshielded 
to illuminate the deck only; lights would not intentionally illuminate surrounding waters and 
would be turned off when not being used. 

Vessel Strikes 
Marine Mammal and Sea Turtle Vessel Strike Avoidance Plan has been prepared to 
decrease collision risk. Vessels would adhere to all appropriate speed restrictions, on site 
and in transit, and would always remain in navigation channels. 
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Mitigation Measures 

Environmental 
Training and Plans 

All personnel working on the Project would attend environmental training to emphasize the 
importance of minimizing impacts on marine resources including: 
• Marine pollution prevention (avoidance and spills handling); 
• Marine mammal and sea turtle identification and avoidance (see Appendix L); 
• Injured/dead protected species reporting; 
• Solid waste and recyclables handling; 
• Licenses, approvals, permit conditions; and 
• Communications protocols. 

 

4.3 Threatened and Endangered Marine Mammals, Sea Turtles, Fish, and Birds 
4.3.1 Introduction 
This section discusses the impacts of the construction, operation, and decommissioning of the proposed 
Project on protected (i.e., threatened or endangered) marine species including marine mammals, sea turtles, 
fish and birds. Due to the range of activities associated with the proposed Project, some impacts are short-
term, while others are long-term. Most impacts are negligible, but others, such as noise and vessel traffic, 
may have long-term effects to different ESA-listed species. 

Construction of the proposed Project would result in short-term, minor, adverse impacts on threatened and 
endangered marine species from routine discharges, increased vessel traffic, noise, lighting, marine debris, 
bottom sediment disturbance, entanglement, and inadvertent spills. Short-term, potentially moderate to 
potentially major, adverse impacts on threatened and endangered marine mammals during construction 
would result from marine noise from proposed Mainline installation and STL Buoy anchoring. Operation 
of the proposed Project would result in long-term, minor to moderate, adverse impacts on threatened and 
endangered marine species from increased vessel traffic, noise, lighting, marine debris, routine discharges, 
LNG spills, inadvertent spills, bottom sediment disturbance, and proposed Project facilities and Mainline 
presence. Although a permanent impact on approximately 3.2 acres of seafloor would be expected in the 
area of the proposed Port facilities due to buoy placement, impacts beyond the permanent footprint of the 
proposed Project would be anticipated to be short-term and minor. Short-term, minor, adverse impacts on 
biological resources during decommissioning would result from routine discharges, increased vessel traffic, 
noise, lighting, marine debris, inadvertent spills, and bottom sediment disturbance. Such impacts would be 
similar to those described for construction. 

The USCG is currently engaged in informal consultation with NOAA Fisheries and USFWS regarding the 
potential impacts, monitoring plans, and subsequent mitigation of the proposed Project on federally listed 
threatened and endangered species. Any consultation would be completed before the Record of Decision 
(ROD) on the proposed Project and within the time allowed in 33 U.S.C. 1501 et seq. for the USEPA to 
notify the Secretary that the proposed Project would not conform with all applicable provisions of the CAA, 
the Federal Water Pollution Control Act of the MPRSA, and 33 U.S.C. 1501 et seq. All consultation 
correspondence to date is located in Appendix B of this final EIS. 

The following sections identify the activities that may affect, but not likely to adversely affect (Table 4.3-1) 
one or more threatened and endangered marine species (marine mammals, sea turtles, fish and birds) as 
defined in Section 3.3. The activities are presented for the construction, operation, and decommissioning 
phases of the proposed Project.  
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Table 4.3-1. Impact Assessment Summary for Federal Threatened and Endangered Species 

Common Name Scientific Name Occurrence in New 
York Bight 

ESA and MMPA 
Status Impact Assessment Impacts of Alternatives 

Marine Mammals 

Blue whale Balaenopera musculus Unlikely, prefers 
deeper waters Endangered May affect, but not likely 

to adversely affect 
May affect, but not likely to 

adversely affect 

Fin whale Balaenoptera physalus Abundant, Year-Round Endangered May affect, but not likely 
to adversely affect 

May affect, but not likely to 
adversely affect 

Humpback whale Megaptera 
novaeangilae Common, Seasonal Endangered May affect, but not likely 

to adversely affect 
May affect, but not likely to 

adversely affect 

North Atlantic right whale Eubalaena glacialis  Rare, Seasonal Endangered May affect, but not likely 
to adversely affect 

May affect, but not likely to 
adversely affect 

Sei whale Balaenoptera borealis Rare, Seasonal Endangered May affect, but not likely 
to adversely affect 

May affect, but not likely to 
adversely affect 

Sperm whale Physeter 
macrocephalus 

Unlikely, prefers 
deeper waters Endangered May affect, but not likely 

to adversely affect 
May affect, but not likely to 

adversely affect 
Sea Turtles 

Kemp’s ridley turtle Lepidochelys kempii Abundant, Seasonal Endangered May affect, but not likely 
to adversely affect 

May affect, but not likely to 
adversely affect 

Loggerhead turtle Caretta Abundant, Seasonal Threatened May affect, but not likely 
to adversely affect 

May affect, but not likely to 
adversely affect 

Green turtle Chelonia mydas Common, Seasonal Endangered May affect, but not likely 
to adversely affect 

May affect, but not likely to 
adversely affect 

Leatherback turtle Dermochelys coriacea Abundant, Seasonal Endangered May affect, but not likely 
to adversely affect 

May affect, but not likely to 
adversely affect 

Marine Fish 

Atlantic sturgeon Acipencer oxyrinchus Seasonal Endangered May affect, but not likely 
to adversely affect 

May affect, but not likely to 
adversely affect 

Coastal, Marine, and Migratory Birds 

Roseate tern Sterna dougallii Patchy along coast, 
Seasonal Endangered May affect, but not likely 

to adversely affect 
May affect, but not likely to 

adversely affect 

Piping plover Charadrius melodus Isolated/rare along 
coast, Seasonal Threatened May affect, but not likely 

to adversely affect 
May affect, but not likely to 

adversely affect 
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4.3.2 Marine Mammals 
ESA-listed marine mammals with the potential to experience impacts from the construction, operation, and 
decommissioning of the proposed Project are listed in Table 4.3-1. Of the six whales that may occur in the 
New York Bight, only the fin and humpback whale are somewhat likely to transit the ROI. Although some 
of the proposed Project-related activities may affect threatened or endangered marine mammals, the effects 
are expected to be short-term. Therefore, even if these animals do not vacate or avoid the disturbance, they 
are not expected to experience long-term negative effects. 

4.3.2.1 Impacts of Construction 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Short-term, minor, adverse impacts 
on ESA-listed marine mammals would occur as a result of seafloor disturbance during proposed Project 
construction. The impacts on seafloor habitat would be primarily from the installation of the proposed 
Mainline and pipeline laterals, as well as the PLEMs and STL Buoys. Seafloor acreage impacts are 
discussed in more detail in Section 4.2.5.1. Impacts from construction would be short-term due to the rapid 
and efficient nature of the construction methods used. No significant disturbances from construction/ 
installation would be expected to extend beyond the permanent footprint of the proposed Port facilities and 
the area encompassing the cable sweep of the STL Buoy anchor chains. Although a permanent impact of 
approximately 3.2 acres would be expected, impacts beyond the permanent footprint of the proposed Port 
facilities would be short-term and minor. 

Alterations to seafloor habitats associated with trenching, backfilling, and jetting activities may affect, but 
not likely to adversely affect ESA-listed marine mammals. 

Turbidity 
Short-term, minor, adverse impacts on ESA-listed marine mammals would occur as a result of seafloor 
disturbance during proposed Project construction. Plowing and jetting activities would displace bottom 
sediments and result in short-term water column and seafloor disturbances, as described in Section 4.2.5.1, 
which have the potential to impact ESA-listed marine mammals. 

The impacts of turbidity previously described for non-endangered marine mammals also apply to ESA-
listed marine mammals. While disturbed sediments would be suspended into the lower portion of the water 
column directly above the seafloor and cause a turbidity plume, bottom currents in the area typically are 
slow (less than 0.2 knots), and the coarse, sandy sediments should settle rapidly before any ESA-listed 
marine mammal would likely encounter it. Suspended solid concentrations of 50 mg/L or greater are likely 
to be found within 1,400 feet of the proposed Mainline in state waters and within 700 feet in federal waters 
(see Section 4.2.2.1 for further discussion). Substantial sedimentation of 0.8 inch or greater is expected to 
occur within 190 feet of the proposed Mainline in state waters and within 110 feet in federal waters. 

The likelihood of an ESA-listed marine mammal encountering a turbidity plume substantial enough to 
impact the animal is very low. Limited information suggests that increased turbidity from construction 
activities, such as dredging, is unlikely to have direct impacts on marine mammals that already inhabit dark, 
turbid environments (Todd et al. 2014). Any threatened and endangered marine mammals that are displaced 
during construction of the proposed Project area are expected to return following construction. The short-
term increase in turbidity associated with construction activities may affect, but not likely to adversely 
affect ESA-listed marine mammals.  

Routine Discharges 
Routine discharges would not result in adverse impacts on ESA-listed marine mammals. Routine discharges 
from construction vessels would include deck runoff and engine cooling water. All gray water and sanitary 
wastewater would be stored onboard for appropriate disposal. All discharges from the marine vessels would 
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comply with USCG requirements and the requirements highlighted in Table 1.4-1. Since only a small area 
would be impacted, discharges would dissipate, and marine mammals could avoid unfavorable conditions. 
Impacts related to alteration of prey species abundance and distribution from construction vessel intake and 
discharge are discussed later in this section. 

Hydrostatic Testing Intake and Discharge 
Hydrostatic testing intake and discharge discussed in Section 4.1 would not result in adverse impacts on 
ESA-listed marine mammals. Impacts related to alteration of prey species abundance and distribution from 
hydrostatic testing intake and discharge are discussed later in this section.  

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored could degrade water quality with potential 
adverse, short-term impacts on ESA-listed marine mammals. In the case of an emergency, a SPCC Plan 
would be followed to handle any accidental spills so that they would be small and not enter the ocean. 
Models suggest that a spill of up to 84 gallons would rapidly dissipate, with wind stress and abiotic factors 
affecting the actual rate of dispersion. NOAA's ADIOS modeling system predicted rapid dissipation rates 
of the maximum most probable discharge of 2,500 barrels (105,000 gallons) of fuel oil. The time it took to 
reach concentrations of less than 0.05 percent varied between 0.5 and 2.5 days, depending on ambient wind. 
Concentrations of less than 0.5 percent occurred within 44 hours with 10-knot winds and within 11 hours 
with 20-knot winds. The short-term potential for accidental release of fuel, oil and other chemicals 
associated with construction activities may affect, but not likely to adversely affect ESA-listed marine 
mammals. 

LNGRV Commissioning 
Short-term, minor impacts on ESA-listed marine mammals from water intake and discharge may result 
from initial LNGRV commissioning. Once the LNGRVs have been fully commissioned, no discharges are 
anticipated from LNGRVs during natural gas offloading at the proposed Port facilities. It is estimated that 
the average cooling water intake/discharge rate for an LNGRV could approach 8.2 mgd during this period. 
Based on CORMIX modeling (Appendix J), the estimated temperature difference between cooling water 
intake and discharge is anticipated to be in the range of approximately 9°F to 14°F (5°C to 8°C), with a 
maximum difference of 18°F (10°C). Compliance with the USEPA’s 1.8°F excess temperature criterion is 
predicted to occur within less than 90 feet of the point of discharge, which is well within the typical 328-
foot regulatory mixing zone. The plume centerline temperature is predicted to drop from 18°F greater than 
ambient at the point of discharge to less than 1.8°F greater than ambient within approximately 30 to 90 feet 
downcurrent of the point of discharge. A thermal plume from water discharge may cause stress for local 
marine mammals; however, they would not likely be adversely affected, because the plume would be 
relatively small and would dissipate. The short-term, minor impacts associated with LNGRV 
commissioning may affect, but not likely to adversely affect ESA-listed marine mammals. 

Noise 
Short-term, moderate, adverse impacts on ESA-listed marine mammals would result from noise generated 
during proposed Project construction. Sound sources of underwater construction noise associated with the 
proposed Project include impact pile driving (from anchor pile installation, if in the unlikely event 
geotechnical conditions preclude use of suction anchors), proposed Mainline and pipeline lateral 
installation, and support vessels. A more detailed discussion of underwater noise resulting from each of 
these construction activities associated with the proposed Project is provided in Section 4.11.  

The hearing capabilities and criteria for acoustic impacts discussed in previous sections for non-endangered 
marine mammals (discussed in Section 4.2.5) also apply to ESA-listed marine mammals. 
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Continuous noise created by construction vessels could create masking effects among ESA-listed marine 
mammals in the same manner as for non-endangered marine species. Masking occurs when underwater 
noise interferes with an animal’s ability to hear biologically relevant sounds. Some evidence exists that 
suggests for baleen whales, particularly North Atlantic right whales, low-frequency ship noise may 
contribute to chronic stress in whales (Rolland et al. 2012). Ambient noise levels in the proposed Project 
area and surrounding waters are elevated and variable due to current levels of shipping, fishing, and 
recreational vessel traffic. As a result, short-term increases due to construction vessel traffic would have a 
minimal contribution to that ambient noise. In addition, the transient nature and short-term duration of 
construction vessel noise would reduce the potential for masking to occur (LGL and Jasco 2005).  

Pile-driving activities and other sound sources generated during construction would impact different species 
in different ways and to different degrees. In general, construction-related noise would be moderate and 
short-term; therefore, it may affect, but not likely to adversely affect ESA-listed marine mammals. Because 
impact piling was assessed to have the highest potential for sound generation (over the widest area) 
associated with the proposed Project, the Applicant’s mooring design is the use of suction anchors. All 
sound sources from the construction phase of the proposed Project would be considered to have a minor 
impact on endangered marine mammals. Because the behavioral response of marine mammals to a 
perceived marine sound depends on a range of factors, including: (1) the SPL; (2) frequency, duration, and 
novelty of the sound; (3) the physical and behavioral state of the animal at the time of perception; and 
(4) the ambient acoustic features of the environment (Hildebrand 2004), it is more difficult to predict 
behavioral shifts due to anthropogenic sounds. The radiation of sound to marine waters during proposed 
Project construction would be within the immediate vicinity of the proposed Project, and effects are 
expected to be temporary, hence “harassment” (TTS) for all species is expected to be minor. Although 
species abundance varies by season in the ROI, the likelihood of “harm” (PTS) or “harassment” (TTS) from 
the proposed Project to individuals or species due to underwater sound would be unlikely because of the 
transient and seasonal nature of the species moving through the ROI, and the ability of animals to move 
away from sound sources. 

The short-term and moderate increase in noise associated with construction activities may affect, but not 
likely to adversely affect ESA-listed marine mammals. 

Vessel Traffic 
Short-term, minor, adverse impacts on ESA-listed marine mammals would occur as a result of support 
vessel traffic during proposed Project construction and would impact ESA-listed marine mammals in the 
same manner as for non-endangered marine species (as presented in Section 4.2.5 and Table 4.2-2). Each 
of the federally listed marine mammal species potentially occurring in the ROI would be susceptible to 
vessel strike during construction of the proposed Project, as there are recorded incidents of each of these 
species being involved in a vessel collision. Impacts from vessel collisions take two forms, propeller 
wounds and blunt trauma, and can cause injury or mortality to the individual involved. Sub-lethal injury 
could range from minor to serious impacts, potentially leading to decreased feeding and reproductive 
success. If struck, serious injury or mortality to the animal would result. Any marine mammal strike would 
be considered a “take” under the MMPA. If a threatened or endangered marine mammal were to be struck, 
it would also be considered a “take” under the ESA the MMPA and would require issuance of an incidental 
take authorization under Section 101(a)(5) of the MMPA. While it is known that an increase in vessel traffic 
increases the risk of collision, the probability of that risk cannot be quantified.  

The Large Whale Vessel Strike Database (Strike Database) has documented 292 incidents of large 
whale/vessel collisions from 1975 to 2002, involving 11 species of whales. Of those incidents, 48 resulted 
in injury and 198 were fatal. The vessels involved in collisions included recreational vessels, freighters, 
tankers, cruise ships, and navy vessels, among others (Jensen and Silber 2004). The majority of serious 
injuries and mortalities are a result of impact with large vessels (greater than 262 feet long), although 
smaller vessels have caused some of these impacts (Laist et al. 2001). Small vessels might cause fewer 
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collisions because they generally operate in clear weather and are relatively maneuverable, whereas larger 
vessels are less likely to detect nearby whales to be able to avoid collisions (Laist et al. 2001). 

Where vessel speed was known (58 incidents), the Strike Database reported speeds ranging from 2 to 
51 knots; most collisions occurred when vessels were traveling at speeds of 13 to 15 knots (Jensen and 
Silber 2004). A more recent study, which evaluated the effects of impact speed on whales, determined that 
a vessel traveling at 10.5 knots had a 50-percent chance of causing serious injury or mortality to the affected 
individual. This probability increased to 75 percent for vessels traveling at 14 knots, and exceeded 
90 percent for vessels traveling at 17 knots (Pace and Silber 2005). 

The Strike Database documented 28 confirmed vessel strikes of large whales off the coasts of New York 
and New Jersey, including two right whales, three humpback whales, two sperm whales, four minke whale, 
and one unknown species. Only one of the strikes, involving a humpback whale, did not result in mortality 
of the individual. It is likely that the numbers reported in the Strike Database are underestimates of the 
number of whales struck because it is unlikely that every incident was noticed and reported (Jensen and 
Silber 2004). When the number of vessel roundtrips associated with Project construction is compared with 
the annual flux of traffic to the Port of New York and New Jersey, the construction activity would cause a 
relative minor increase in vessel traffic. The total number of receipts/shipments for commercial vessels 
entering and leaving the Port of New York and New Jersey in 2013 was 385,966 trips for self-propelled 
vessels and barges (Table 4.2-5). Most of these vessels are large enough to cause injury or death to marine 
mammals in the event of a strike. An undetermined number of small passenger vessels, sightseeing, and 
charter fishing boats with less than 18 feet (5 meters) of draft account for a significant amount of additional 
traffic for the Port of New York and New Jersey. Although certainly possible, these smaller vessels are not 
as likely to result in mortality in the event of a marine mammal strike. 

Construction of the proposed Project would require various construction vessels (see Table 4.2-7). These 
vessels would range from 80 to 599 feet and large vessel movement and speed would be contingent upon 
task performed and duration (e.g. proposed Mainline installation). These vessels would most likely mobilize 
and demobilize once. Crew boats, on the other hand, would operate and transit the site more frequently, 
depending on duty. When compared to annual cargo vessel trips for the Port of New York and New Jersey 
in 2013 (Table 4.2-5) the number of large vessels associated with construction, as detailed in Table 4.2-6, 
represent less than one percent increase in vessel traffic. With the inclusion of 45 hopper barge loads 
required for supplemental backfill (see Section 2.1.16.4), this percentage remains less than one percent. It 
is expected that any increase in the potential for vessel strike associated with construction vessels would be 
proportional to this minimal increase in vessel traffic.  

Among the species listed as threatened or endangered in the proposed Project area, the North Atlantic right 
whale is the only endangered species for which recent population modeling exercises by NOAA indicate 
that the loss of a single individual could have a negative effect to the survival of the species. The North 
Atlantic right whale is the most endangered large whale species with an estimated 455 individuals in the 
western North Atlantic (Waring et al. 2014). The death of even one individual is above the acceptable limit 
and, should it occur, would be considered a long-term and major adverse impact. While an increase in 
vessel traffic increases the risk of collision, the proportional probability of that risk associated with 
construction vessels cannot be quantified, particularly when vessel traffic is already high. Large vessels 
would only likely mobilize/demobilize to the construction site once, whereas smaller vessels may transit 
the proposed Project area multiple times. Therefore, the risk of strike from a large vessel has a smaller 
likelihood. 

The North Atlantic right whale is particularly susceptible to vessel strikes. Whales near the surface have 
shown a lack of response to the noise of oncoming vessels and have responded to social alert vocalizations 
from conspecifics by surfacing, which may increase the risk of vessel strike (Nowacek et al. 2003). North 
Atlantic right whales are infrequently sighted in waters immediately adjacent to the ROI (USFWS 1997), 
and are not expected to occur in the ROI on a regular basis. Recent seasonal abundance data indicates that 
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the presence of North Atlantic right whales is low within the Atlantic Ocean waters offshore New York 
(NYSDEC 2013c). Because the proposed Project area partially overlaps the Mid-Atlantic seasonal 
management area (SMA) for this protected marine mammal, vessels 65 feet or longer must maintain speeds 
less than 10 knots within this area from 1 November to 30 April to reduce collision risk. Therefore, vessels 
65 feet or longer would comply with speed restrictions set in-place.  

Fin whale density near the ROI is highest in the summer (NYDOS 2013). Migration from high-latitude 
feeding grounds generally occurs in the fall months from the Labrador/Newfoundland region, south past 
Bermuda, and into the West Indies (NMFS 2006a). During this migration, fin whales can be spotted along 
the New York Bight, traveling along the 656-foot depth contour. As early as mid-winter and through early 
spring, fin whales are found within a mile of the shoreline along the eastern portions of Long Island and the 
New York Bight Apex (at the mouth of New York/New Jersey Harbor) (Morano et al. 2012). The best 
population estimate for the western North Atlantic stock is 3,522 individuals (Waring et al. 2014). 
Humpback whales are found in the New York Bight in both summer and winter. Although they are found 
regularly via visual and acoustic detection surveys, experts estimate that fewer than 50 to 100 animals are 
in the New York Bight at any one time (USFWS 1997). The best population estimate for the western North 
Atlantic stock is 7,698 individuals (Waring et al. 2014). Because humpback whales prefer deeper waters of 
the continental shelf, they are less likely to be found near the ROI and instead prefer the deeper areas of the 
New York Bight; however, recent annual abundance data has indicated moderately low abundance of this 
species in the vicinity of the ROI, particularly during the fall months (NYSDEC 2013b; NYDOS 2013). 

A Marine Mammal and Sea Turtle Vessel Strike Avoidance Plan has been prepared to decrease risk of 
collisions, which would inform all crew to guidelines to protect marine species from collisions 
(Appendix L). Section 4.2.8 details the measures that would be taken by the Applicant to reduce the 
potential for vessel collisions with any marine animal. The short-term and minor increase in vessel traffic 
associated with construction activities may affect, but not likely to adversely affect ESA-listed marine 
mammals. 

Ingestion of Marine Debris 
Short-term, negligible, adverse impacts on ESA-listed marine mammals would result from the accidental 
release of marine debris (e.g., ropes, plastic, etc.) during construction. Ingestion of marine debris has been 
documented for bowhead and minke whales (Laist 1997), including plastic sheeting and polyethylene bags 
(Laist 1997). It is possible that mysticetes may ingest items found on the surface or within the water column, 
but with the exception of the humpback whale, it is not likely that mysticetes would encounter items found 
on the seafloor. Both sperm whales and beaked whales are known to incidentally ingest foreign objects 
while foraging; however, this does not always result in negative consequences to the animal’s health (Laist 
1997; Walker and Coe 1990). Existing regulations prohibit the disposal of plastic, dunnage, lining, floating 
packing materials, and all other trash within 12 miles of the coast. Further, as a SOP, all vessels associated 
with the proposed Project would be prohibited from dumping trash of any kind. Solid waste management 
training would be provided that emphasizes the importance of minimizing impacts on marine mammals, 
sea turtles, and migratory birds. This combination of proposed Project policy and existing regulations would 
ensure that any marine debris accidentally expended within the proposed Project area would be negligible. 
The short-term and negligible potential for accidental release of marine debris associated with construction 
activities may affect, but not likely to adversely affect ESA-listed marine mammals. 

Entanglement 
Short-term, minor, adverse impacts on ESA-listed marine mammals would result from entanglement in 
anchor lines, tethers, or other materials during construction. Entanglement of ESA-listed marine mammals 
within derelict fishing gear, ropes, lines, or other marine debris has received much attention in recent 
decades and is an important threat to marine mammals. A 25-year dataset assembled by the Ocean 
Conservancy reported that fishing line, rope, and fishing nets accounted for most entanglements, with the 
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remainder due to encounters with various items such as bottles, cans, and plastic bags (Ocean Conservancy 
2010). Potential impacts of entanglement for marine mammals are sometimes fatal. However, since animals 
are capable of freeing themselves of entanglement, scarring may be a better indicator of fisheries interaction 
than entanglement records. In an analysis of the scarification of right whales, 338 of 447 (75.6 percent) 
right whales examined during 1980 to 2002 were scarred at least once by fishing gear (Knowlton et al. 
2005). NOAA Fisheries records from 1990 through 2007 have confirmed 46 right whale entanglements 
within weirs, gillnets, and trailing line and buoys. 

Construction barges and other vessels would use fixed anchoring methods, and the associated anchor cables 
could pose a risk of entanglement to marine mammals. Other lines and hoses would be associated with the 
jetting equipment at jetting locations. Marine mammals could be entangled by anchors, anchor lines, or 
buoy lines deployed during construction, but the potential for such an event would be low. Anchor lines 
securing the derrick/lay barge would be large in diameter, knotless, non-floating, and taut, and would only 
be deployed for a short period of time. In addition, anchor lines would be separated by hundreds of feet as 
they radiated away from the vessel and would not be laterally connected to other lines, thereby avoiding 
the creation of a “web effect.” With adherence to best management practices for detection of ESA-listed 
marine mammals in the area, the potential for entanglement associated with construction activities can be 
minimized. Combined, these factors would decrease the potential for ESA-listed marine mammal 
entanglement and impacts would be short-term and minor, and may affect, but not likely to adversely affect 
ESA-listed marine mammals. 

Lighting 
Short-term, minor, adverse impacts on ESA-listed marine mammals would result from lighting used during 
construction. Certain types of lighting are known to attract ESA-listed marine mammals. Artificial light can 
confuse adult turtles making their way to nesting habitat, or turtle hatchlings moving toward the water, 
possibly resulting in an increased risk of mortality (NMFS 2010d).  

Lighting used during construction would primarily be limited to the vessels (navigation lights, spotlights, 
decklights, etc.) used to illuminate the work area both on the vessel and on the water. Precautions would be 
made to minimize the amount of lighting needed directly on the water surface, as appropriate, without 
compromising the quality or safety of the work area.  

ESA-listed marine mammals may be attracted to the lighting used during proposed Project construction. 
However, the nature of the other associated stressors covered in this section associated with the construction 
activities (i.e., noise, seafloor disturbance, etc.) would likely cause animals to move away from those 
activities, rather than be attracted to the proposed Project area because of the lighting, resulting in minor 
and short-term impacts during construction. 

The additional lighting associated with construction vessels may affect, but not likely to adversely affect 
ESA-listed marine mammals. 

Alteration to Prey Species Abundance and Distribution 
Negligible impacts on ESA-listed marine mammals would be expected to occur as a result of alteration to 
prey species abundance and distribution associated with the proposed Project during construction in the 
same manner as for non-endangered marine species. The abundance and distribution of prey species may 
be impacted during construction by turbidity, sedimentation, and noise, as well as entrainment during water 
withdrawals during construction, as described in Section 4.2.3.  

In particular, the removal of copepods, a popular prey item for many large ESA-listed whales, may affect 
a few species. It has been estimated that large cetaceans would consume about 4 percent of their body 
weight per day (Seageant 1969). Large whales can ingest up to 461 million copepods per day, totaling 
approximately 14 billion copepods per month (Durbin et al. 2002). Peak activity at the proposed Port would 
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occur in the winter (a time of low copepod abundance) and in the summer (a time of high copepod 
abundance), affecting 0.88 to 35.36 billion copepods, respectively, over the course of a year.  

At least 21 species of copepod inhabit the New York Bight. The copepod abundance in the inner New York 
Bight (i.e., up to 66 feet deep) can range from 1,000 to 90,000 individuals per cubic meter and from 200 to 
8,000 individuals per cubic meter in the outer New York Bight, based on the season and including all 
species of copepod, not just those that have been identified as the preferred prey of whales (USFWS 1997). 
One-time limited duration activities, including hydrostatic testing, deepwater port commissioning, and 
other construction, operation, and decommissioning activities, would remove an estimated total of 1.4 to 
57.6 billion copepods, depending on the season (Table 4.3-2), from the outer New York Bight. Using 
nearshore copepod densities of all species combined, the one-time limited duration construction activities 
in the inner New York Bight would remove an estimated total of 2.8 to 248.2 billion copepods (Table 4.3-3). 
One-time limited duration activities would have minimal to moderate impact on the amount of food 
available for whales to forage; however, the dominant foragers of copepods, namely the humpback whale 
and North Atlantic right whale, feed further north and are not likely to depend on copepods in the ROI as a 
major part of their diets. Since potential impacts on prey species would be short-term and confined to the 
general vicinity of the construction activities, impacts on prey species may affect, but not likely to adversely 
affect ESA-listed marine mammals. 

Table 4.3-2. Summary of Proposed Port Ambrose Project Estimated Seawater Intake Volumes with 
Calculated Copepod Intake for Outer New York Bight Densities (200 – 8,000/m3) throughout 
Project Life 

Activity 
Total 

Seawater 
Intake 

(MMgal) 

Total 
Seawater 

Intake  
(MMm3) 

Total Copepod  
Intake 1  

(MM copepods) 

Total Copepod  
Intake 2  

(MM copepods) 
Approximate 

Timing 

One-time Limited Duration Activities 

Construction Vessels 1,396.91 5.29 1,058 42,306 December 2017 to 
November 2018 

Hydrostatic Testing 3.49 0.01 3 106 August to October 2018 

Deepwater Port Commissioning 369.4 1.40 280 11,186 October to December 2018 

Decommissioning 130.66 0.49 99 3,957 End of Project Life 

Total One-time Limited 
Duration Activities 2,628.83 9.95 1,440 57,555  

Periodic “As-needed” Activities 

Maintenance and Repair 
(intake/discharge over 30 days) 42.94 0.16 33 1,300 As needed (assume at 5-year 

intervals) 

Emergency Scenario 
(intake/discharge over 30 days) 42.94 0.16 33 1,300 As needed (assume at 5-year 

intervals) 

Total Periodic “As-needed” 
Activities 85.88 0.32 66 2,600  

Annual Operations 

Port Operations - LNGRV and 
Support Vessel (total 
intake/discharge over a year) 

1,167.40 4.42 884 35,356 
Beginning in December 2018 

(CW intake/discharge from 
support vessel only) 

Notes: 
1. Approximate timing based on construction occurring one year later than the schedule presented in the September 2012 
Deepwater Port application. 
2. Total Copepod Intake 1 based on an estimated 200 individuals per cubic meter in outer New York Bight (USFWS 1997). 
3. Total Copepod Intake 2 based on an estimated 8,000 individuals per cubic meter in outer New York Bight (USFWS 1997). 
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Air Emissions 
Negligible impacts on ESA-listed marine mammals are expected as a result of air emissions from support 
vessels during construction rather than the regasification process. Parts like connectors, valves, and flanges 
that may leak would be monitored in a small space by gas leakage detectors so that workers are notified of 
any issues immediately. Additionally, SOPs would be enacted to reduce the potential for fugitive emissions. 
Air emissions are expected to be similar to that of other vessels transiting the approach to Ambrose Channel 
in the ROI. Construction activities would contribute a very minimal portion of total air emissions in the 
New York Bight, and emissions would be short-term. The negligible impacts expected from increased air 
emissions associated with construction activities may affect, but not likely to adversely affect ESA-listed 
marine mammals. 

Table 4.3-3. Summary of Proposed Port Ambrose Project Estimated Seawater Intake Volumes with 
Calculated Copepod Intake for Inner New York Bight Densities (1,000 – 90,000/m3) throughout 
Project Life 

Activity 
Total 

Seawater 
Intake  

(MMgal) 

Total 
Seawater  

Intake  
(MMm3) 

Total Copepod  
Intake A  

(MM 
copepods) 

Total Copepod  
Intake B  

(MM copepods) 
Approximate Timing 

One-time Limited Duration Activities 

Construction Vessels 465.64 1.76 1,763 158,648 December 2017 to 
November 2018 

Supplemental Lowering 
and Backfilling 262.76 0.99 995 89,527 July to September 2018 

Total One-time Limited 
Duration Activities 782.40 2.76 2,758 248,175 

 

Periodic “As-needed” Activities 

Maintenance and Repair 
(intake/discharge over 
30 days) 

14.31 0.05 55 4,877 
As needed (assume at 
 5-year intervals) 

Emergency Scenario 
(intake/discharge over 
30 days) 

14.31 0.05 55 4,877 
As needed (assume at 
 5-year intervals) 

Total Periodic “As-needed” 
Activities 28.62 0.10 110 9,754 

 

Notes: 
1. Approximate timing based on construction occurring one year later than the schedule presented in the September 2012 
Deepwater Port application. 
2. Total Copepod Intake A based on an estimated 1,000 individuals per cubic meter in inner New York Bight (USFWS 1997). 
3. Total Copepod Intake B based on an estimated 90,000 individuals per cubic meter in inner New York Bight (USFWS 1997). 

 

4.3.2.2 Impacts of Operation 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Long-term, negligible, adverse 
impacts on ESA-listed marine mammals would occur as a result of seafloor disturbance from anchor chain 
sweep during proposed Project operation in the same manner as described in Section 4.2. Therefore, 
alterations of seafloor habitats associated with operations may affect, but not likely to adversely affect 
ESA-listed marine mammals.  
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Turbidity 
Long-term, minor, adverse impacts on ESA-listed marine mammals would occur as a result of turbidity 
increases associated with proposed Project operation in the same manner as on non-listed marine mammals, 
as described in Section 4.2.5. Routine operation activities with potential to impact turbidity are limited to 
the movement and possible minor bottom scouring associated with anchor chains, wire, and umbilical 
systems. As previously discussed, the total area of seafloor expected to be impacted by such movement is 
1.4 acres per buoy and any resulting turbidity is expected to be greatest within the approximate 3,138-foot 
radial footprint of the buoy mooring legs.  

As previously detailed (see Section 4.2.2.2), anchor chain sweep impacts are estimated to be less than those 
modeled for the proposed Calypso LNG Deepwater Port Project (USCG 2008), because of shorter anchor 
chain length, a smaller proportion of fine-size sediment, and lower current velocities. Suspended sediment 
concentrations are expected to be less than a maximum predicted value of 63 to 115 mg/L, and maximum 
plume size would be expected to be less than 558 to 807 feet. Maximum values reflect isolated and extreme 
conditions; typical TSS concentration and sediment plume size would be less. Turbidity associated with 
proposed Port operations may affect, but not likely to adversely affect ESA-listed marine mammals.  

LNGRV Ballast Water Intake 
Negligible, long-term, direct impacts on ESA-listed marine mammals are expected to occur as a result of 
potential prey removal associated with the proposed Project ballast water intake during operation. When an 
LNGRV is connected to an STL Buoy in regasification mode, seawater from its ballast water tanks would 
be used as a source of cooling water. Water would be recycled to and from the ballast water tanks, thus 
there would be no discharge of cooling water at the proposed Port facilities. It is estimated that while 
connected to the STL Buoy, the LNGRV would withdraw approximately 1.93 mgd at the annual natural 
gas sendout rate of 400 MMscf/d, at intake velocities less than 0.5 ft/sec. 

At least 21 species of copepod inhabit the New York Bight. The copepod abundance in the inner New York 
Bight (i.e., up to 66 feet deep) can range from 1,000 to 90,000 individuals per cubic meter and from 200 to 
8,000 individuals per cubic meter in the outer New York Bight, based on the season and including all 
species of copepod, not just those that have been identified as the preferred prey of whales (USFWS 1997). 
Peak activity at the proposed Port would occur in the winter (a time of low copepod abundance) and in the 
summer (a time of high copepod abundance), affecting 0.88 to 35.36 billion copepods, respectively, over 
the course of a year (Table 4.3-2). In particular, the removal of copepods, a popular prey item for many 
large ESA-listed whales, may affect a few species. It has been estimated that large cetaceans would consume 
about 4 percent of their body weight per day (Seageant 1969). Large whales can ingest up to 461 million 
copepods per day, totaling approximately 14 billion copepods per month (Durbin et al. 2002). These 
animals have been found in groups of up to 30 individuals (Watkins and Schevill 1976). If every individual 
in a group ingests roughly the same amount of copepods (461 million/day), a group of 30 right whales 
would ingest over 13.8 billion copepods per area per day.  

Humpback whales are a migratory species that forage from the Gulf of Maine to the Scotian Shelf from 
April to December and migrate to southern waters during the winter (Robbins 2011). Humpback whale 
foraging areas are well north of the ROI. The North Atlantic right whale is also a migratory species 
travelling the U.S. East Coast and Canada seasonally (Pendleton et al. 2009). During the late winter through 
early summer, right whales can be found foraging in the critical habitat areas of Cape Cod Bay to the Great 
South Channel (between Nantucket Shoals and Georges Bank, southeast of Cape Cod) (Pendleton et al. 
2012). While ballast water intake would have minimal to moderate impact on the amount of food available 
for whales to forage, the dominant foragers of copepods, namely the humpback whale and North Atlantic 
right whale, feed further north and are not likely to depend on copepods in the ROI as a major part of their 
diets. Since potential impacts on prey species would be confined to the general vicinity of the proposed 
Port, it would not likely adversely affect ESA-listed marine mammals. 
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The impacts associated with LNGRV ballast water intake associated with operational vessels may affect, 
but not likely to adversely affect ESA-listed marine mammals. 

Routine Discharges 
As discussed in Section 4.1, the routine vessel discharges during proposed Project operation would not 
result in adverse impacts on ESA-listed marine mammals. Routine discharges would include deck runoff 
from the LNGRV and support vessel, and engine cooling water from the support vessel. All gray water and 
sanitary wastewater would be stored onboard for appropriate disposal. All discharges from the marine 
vessels would comply with USCG requirements and the requirements highlighted in Table 1.4-1. Since 
only a small area would be impacted, discharges would dissipate, and ESA-listed marine mammals could 
avoid unfavorable conditions. Routine discharge associated with operation activities may affect, but not 
likely to adversely affect ESA-listed marine mammals. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of proposed Project 
operation could degrade water quality with potential adverse short-term impacts on ESA-listed marine 
mammals within the ROI. Risks associated with construction (Section 4.3.2.1) would be similar, albeit less 
during operation. A model was developed using NOAA's ADIOS to predict the dissipation rate of the 
maximum most probable discharge of 2,500 barrels (105,000 gallons) of fuel oil. An accidental release of 
a substance would be expected to dissipate, even with an extreme spill reaching concentrations of less than 
0.05 percent in less than 2.5 days (see Section 4.3.2.1 for more detail). In the event of an accidental spill, 
workers would follow the SPCC Plan to prevent or mitigate foreign substances from entering the ocean. 
Therefore, a spill may affect, but not likely to adversely affect, ESA-listed marine mammals. 

LNG Spills 
Short-term, minor, direct, adverse impacts on ESA-listed marine mammals could occur in the unlikely event 
of an LNG spill. All LNGRVs are designed with features to minimize the potential for LNG spills (see 
Section 2.1). However, if an LNG spill were to occur, potential impacts would include exposure to 
low-temperature LNG at the water surface, possibly resulting in frostbite or death and asphyxiation by 
natural gas vapors above the surface of the water. These impacts would likely occur in the immediate 
vicinity of the spill location; the time frame of the impact is limited (see Section 5). Since LNG would boil 
off as natural gas at the surface, depth and pressure required for gas to dissolve (Artemov et al. 2005) in 
surface waters would not be sufficient and gas vapors would disperse. In addition, the time frame for these 
impacts would be limited, and adverse toxic impacts would be expected to be minor after the LNG boiled 
off and the vapors dispersed. 

The potential for a release of natural gas from the proposed Mainline and pipeline laterals are remote. If 
there were a subsea release of natural gas, the gas would rise to the water surface rapidly and dissipate. In 
general, whether a release is sudden or extended, physics dictate that any methane would gradually dissolve 
into the water column during the lifetime of the bubble as described by Fick's law, taking into account 
Henry's law constants, partial pressure and concentrations of dissolved gases (Artemov et al. 2005). Once 
a gas bubble reaches the surface, it would rise (being lighter than air) and be dispersed by air currents. ESA-
listed marine mammal impacts from such a release would be short-term and minor. Therefore, the potential 
for LNG spill or release of natural gas associated with operation activities may affect, but not likely to 
adversely affect ESA-listed marine mammals. 

Noise 
Long-term, moderate, adverse impacts on ESA-listed marine mammals could occur as a result of noise 
generated during operations. Support vessel and LNGRV noise is the primary noise-producing factor during 
operations. All construction sound sources would be considered to have minor consequences to species of 
marine mammals relative to “harm” criteria (PTS). The radiation of sound to marine waters during 
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operations is expected to be temporary, hence “harassment” (TTS) for all species would be considered 
minor. Although species abundance varies by season and species in the ROI, the likelihood of “harm” (PTS) 
or “harassment” (TTS) from the proposed Project to individuals or species due to underwater sound would 
be unlikely because of the transient and seasonal nature of the species moving through the ROI, and the 
ability of animals to move away from sound sources. Noise levels predicted for LNGRV transit and mooring 
activities show the TTS criterion to be exceeded for HF cetaceans (harbor porpoises) within 38 km of the 
source, and PTS threshold to be exceeded for HF cetaceans within 270 meters. In particular, the 38-km 
distance seems fairly large; however, both the TTS and PTS threshold distances are for 24 hours of 
continuous exposure. Therefore, the likelihood of the LNGRV transit causing TTS or PTS in harbor 
porpoises would be rare. The overall risk level to harbor porpoises for LNGRV transit and mooring is low 
for PTS and TTS occurrence. A more detailed discussion of underwater noise resulting from operation 
activities associated with the proposed Project is provided in Section 4.11. The Port of New York and New 
Jersey is among the busiest ports in the United States, receiving over 4,500 large vessels and 240 cruise 
vessels each year. Even at a maximum of 45 LNGRVs per year, this would only contribute less than 
2 percent of the total traffic; therefore, vessel noise would not be a significant noise source. Since pile 
driving is limited to construction activities only in the unlikely event geotechnical conditions preclude use 
of suction anchors, the potential for noise impacts during operations is substantially reduced and limited to 
continuous noise associated with the support vessel, with similar impacts as described in Section 4.2.5.1. 

Continuous noise created by the noise sources associated with proposed Port operations could create 
masking effects among marine mammals, in the same manner as described in Section 4.2.5.1. In addition, 
low-frequency ship noise may contribute to chronic stress in baleen whales, particularly North Atlantic 
right whales (Rolland et al. 2012). The noise associated with proposed Port operations activities may affect, 
but not likely to adversely affect ESA-listed marine mammals. Under the MMPA, the potential acoustic 
exposures from proposed Port operations activities would be within the non-injurious behavioral effects 
zone (Level B harassment) for marine mammals (USCG 2006a, 2006b; FERC 2006). Therefore, increased 
noise associated with operation activities may affect, but not likely to adversely affect ESA-listed marine 
mammals. 

Planned and Unplanned Maintenance and Repair 
Planned and unplanned maintenance and repair sound effects may have short-term, minor, adverse impacts 
on ESA-listed marine mammals. It is anticipated that planned maintenance activities would occur on a 
regular basis either annually or biennially; whereas repair activities, either planned or unplanned, would 
occur on a less frequent basis. Planned maintenance activities are typically short in duration (several days 
or less) and would include attaching/detaching and/or cleaning the buoy pick-up line to the STL Buoy, 
performing surveys and inspections with a ROV, and cleaning or replacing parts (e.g., bulbs, batteries, etc.) 
on the floating navigation (i.e., marker) buoys. Inspections and surveys would also be conducted after a 
significant storm event. Minor repairs would not be expected to increase noise levels by any significant 
amount. The primary source of noise during maintenance and repairs is vessel noise. 

According to BOEM, underwater noise from small vessels ranges from 145 to 170 dB at 1 meter. According 
to the USCG, underwater noise associated with vessels with an engine between 1,200 hp and 6,140 hp 
ranges from 92 to 112 dB at 1 meter (see Section 4.11.2.1). Non-continuous noise associated with small 
vessel movement and positioning would be below the zone of injury as given in the MMPA for Level A 
and Level B harassment; therefore, impact on ESA-listed marine mammals from planned maintenance 
would be minimized. At a maximum, every 7 years an intelligent pig would be run down the proposed 
Mainline and pipeline laterals to assess the condition of the proposed Mainline system. This particular 
activity would require several large construction-type vessels and several weeks to complete. According to 
BOEM, noise associated with larger vessels can range from 169 to 198 dB at 1 meter (MMS 2004b; 
Richardson et al. 1995). 
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Repairs can be either minor or major. Minor repairs are typically shorter in duration and could include 
replacing faulty pressure transducers, or repairing a stuck valve. These kinds of repairs would require one 
diver support vessel with three or four anchors to hold its position. Minor repairs could take from a few 
days to several weeks depending on the nature of the problem.  

Major repairs, on the other hand, are longer in duration and typically require large construction vessels 
similar to those used to install the proposed Mainline and set the buoy and anchoring system. These vessels 
would typically mobilize from local ports, Canada, or the Gulf of Mexico. Major repairs typically require 
upfront planning, equipment procurement, and mobilization of vessels and possibly saturation divers. 
Examples of major repairs are damage to the riser or umbilical line and their possible replacement, damage 
to the proposed Mainline system and manifolds, or anchor chain replacement. These types of repairs could 
take up to two to four weeks. To provide a worst-case scenario, it was assumed that the noise generated by 
maintenance and repair activities would be similar to that generated during the construction of the facilities 
(LGL and JASCO 2005). The results of the Neptune LNG noise modeling for the proposed Mainline route 
indicates that the 120-dB contour during proposed Mainline repair activities would extend out 3.5 to 
4.1 nautical miles encompassing an area from 35 to 44 nautical square miles. These modeling results are 
also expected to be a representative worst-case scenario of maintenance and repair activities for the 
proposed Project. This worst-case scenario is anticipated to occur no more than once per five-year period, 
lasting no more than 28 days or 672 hours. These underwater sound levels could cause some species to 
temporarily disperse from or avoid repair areas, but they are expected to return shortly after the completion 
of repairs. 

Short-term, minor, adverse impacts on ESA-listed marine mammals would occur as a result of support 
vessel traffic during proposed Project maintenance and repair. Vessel traffic would be similar to 
construction as described in Section 4.3.2.1. It is estimated that the majority of vessel traffic would be 
within the proposed Project area, with large vessel movement and speed contingent upon the task performed 
and duration (e.g., proposed Mainline installation). These vessels would most likely mobilize and 
demobilize once. Crew boats, on the other hand, would operate and transit the site more frequently, 
depending on duty.  

Large vessels are only likely to mobilize/demobilize to the construction site once, whereas smaller vessels 
may transit the proposed Project area multiple times. Therefore, large vessels used for construction would 
only be a concern for a short duration. Additionally, a Marine Mammal and Sea Turtle Vessel Strike 
Avoidance Plan has been prepared to decrease risk of collisions (Appendix L). The mitigation measures 
detailed in Section 4.2.8 would be taken to avoid collisions. 

Impacts resulting from planned and unplanned maintenance and repair may affect, but not likely to 
adversely affect ESA-listed marine mammals. 

Vessel Traffic 
Long-term, minor, adverse impacts on ESA-listed marine mammals could occur as a result of increased 
vessel traffic during routine proposed Port operations. As previously discussed, increases in vessel traffic 
or vessel speeds could increase the potential for collisions with marine mammals, thereby increasing the 
occurrence of serious injuries or mortality. The strike of any marine mammals would be considered a take 
under the MMPA. The strike of any threatened or endangered marine mammals also would be considered 
a take under the ESA. LNGRVs can be categorized as a Category A - Ocean-Going Deep Draft Commercial 
Vessel with a length overall between 765 and 985 feet. It has been estimated that there are approximately 
2,650 deep arrivals and departures to/from the harbor (Det Norske Veritas 2010). In addition, one to five 
Category A vessels use the Ambrose to Nantucket Outbound Traffic Lane (located to the east of the 
proposed Port) on a daily basis and 0.5 to one vessel use the Hudson Canyon to Ambrose Inbound Traffic 
Lane on a daily basis. Overall, the addition of 45 LNGRV trips annually would account for a 1.7 percent 
increase in total Category A vessel traffic for the Port of New York and New Jersey, between a 2.5 and 
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12.3 percent increase in the Ambrose to Nantucket Outbound Traffic Lane, and an increase between 12.3 
and 24.6 percent in the Hudson Canyon to Ambrose Inbound Traffic Lane. The expected increase in vessel 
traffic during proposed Port operations would be 45 LNGRVs per year, plus routine number of support 
vessel transits. When compared to annual cargo vessel trips for the Port of New York and New Jersey in 
2013 (Table 4.2-5), the number of annual LNGRV trips represent a less than one percent increase in vessel 
traffic. It is expected that any increase in the potential for vessel strike associated with LNGRVs would be 
proportional to this minor increase in vessel traffic. This minor increase in vessel traffic would be expected 
to result in only a small increased risk of vessel strikes to ESA-listed marine mammals. In addition, the 
LNGRVs must slow to 3 knots within the proposed Project Safety Zone surrounding each buoy. Since 
vessel speed is proportional to marine mammal collisions, this speed would increase both the ability of a 
marine mammal to avoid the vessel and the ability of the vessel to identify and avoid a marine mammal.  

Prior to arrival at the proposed Port, LNGRVs would travel at faster speeds. At these traveling speeds, the 
potential for vessel/marine mammal interaction would increase, decreasing the ability of both parties to 
identify and avoid the other. In addition, as previously discussed, a marine mammal that is struck by a 
vessel at a speed of 17 knots is more than 90 percent likely to experience mortality. Support vessels would 
comply with speed restrictions, further reducing collision risk.  

The North Atlantic right whale is particularly susceptible to vessel strikes. The North Atlantic right whale 
is particularly susceptible to vessel strikes. Whales near the surface have shown a lack of response to the 
noise of oncoming vessels and have responded to social alert vocalizations from conspecifics by surfacing, 
which may increase the risk of vessel strike (Nowacek et al. 2003). North Atlantic right whales are 
infrequently sighted in waters immediately adjacent to the ROI (USFWS 1997), and are not expected to 
occur in the ROI on a regular basis. Recent seasonal abundance data indicates that the presence of North 
Atlantic right whales is low within the Atlantic Ocean waters offshore New York (NYSDEC 2013c). 
Whales near the surface have shown a lack of response to the noise of oncoming vessels and have responded 
to social alert vocalizations from conspecifics by surfacing, which may increase the risk of vessel strike 
(Nowacek et al. 2003). Because the proposed Project area partially overlaps a SMA for this protected marine 
mammal, vessels 65 feet or longer must maintain speeds less than 10 knots within this area from 
1 November to 30 April to reduce collision risk. Therefore, vessels 65 feet or longer would comply with 
speed restrictions set in-place.  

Fin whale density near the ROI is highest in the summer (NYDOS 2013). Migration from high-latitude 
feeding grounds generally occurs in the fall months from the Labrador/Newfoundland region, south past 
Bermuda, and into the West Indies (NMFS 2006a). During this migration, fin whales can be spotted along 
the New York Bight, traveling along the 656-foot depth contour. As early as mid-winter and through early 
spring, fin whales are found within a mile of the shoreline along the eastern portions of Long Island and the 
New York Bight Apex (at the mouth of New York/New Jersey Harbor) (Morano et al. 2012). The best 
population estimate for the western North Atlantic stock is 3,522 individuals (Waring et al. 2014). 
Humpback whales are found in the New York Bight in both summer and winter. Although they are found 
regularly via visual and acoustic detection surveys, experts estimate that fewer than 50 to 100 animals are 
in the New York Bight at any one time (USFWS 1997). The best population estimate for the western North 
Atlantic stock is 7,698 individuals (Waring et al. 2014). Because humpback whales prefer deeper waters of 
the continental shelf, they are less likely to be found near the ROI and instead prefer the deeper areas of the 
New York Bight; however, recent annual abundance data has indicated moderately low abundance of this 
species in the vicinity of the ROI, particularly during the fall months (NYSDEC 2013b; NYDOS 2013). 

A Marine Mammal and Sea Turtle Vessel Strike Avoidance Plan has been prepared to decrease risk of 
collisions; this would inform all crew to guidelines to protect marine species from collisions (Appendix L). 
The mitigation measures detailed in Section 4.2.8 would be taken to avoid collisions. 

The minor increase in vessel traffic may affect, but not likely to adversely affect ESA-listed marine 
mammals.  
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Ingestion of Marine Debris 
Long-term, negligible, adverse impacts on ESA-listed marine mammals would result from the accidental 
release of marine debris (e.g., ropes, plastic, etc.) during operation, as described for construction in 
Section 4.3.2.1. It is possible that mysticetes may ingest items found on the surface or within the water 
column, but with the exception of the humpback whale, it is not likely that mysticetes would encounter 
items found on the seafloor. Both sperm whales and beaked whales are known to incidentally ingest foreign 
objects while foraging; however, this does not always result in negative consequences to the animal’s health 
(Laist 1997; Walker and Coe 1990). Existing regulations prohibit the disposal of plastic, dunnage, lining, 
floating packing materials, and all other trash within 12 miles of the coast. Further, as a SOP, all vessels 
associated with the proposed Project would be prohibited from dumping trash of any kind. Solid waste 
management training would be provided that emphasizes the importance of minimizing impacts on marine 
mammals, sea turtles, and migratory birds. This combination of proposed Project policy and existing 
regulations would ensure that any marine debris accidentally expended within the proposed Project area 
would be negligible. Therefore, the potential accidental release of marine debris associated with operation 
activities may affect, but not likely to adversely affect ESA-listed marine mammals. 

Entanglement 
Long-term, negligible, adverse impacts on federally listed marine mammals could occur due to the 
increased risk of entanglement within anchor lines, chains, messenger lines, recovery line, bridle, or the 
floating buoy during routine proposed Port operations. The chains and cables used for the anchor lines 
resemble rigid “structures” because of their weight and relative immobility. The weight of the chain and 
cable combination would also increase the anchor line tautness, and thereby minimize the threat of 
entanglement during operations. Therefore, although it is possible that a mammal might swim into one of 
the chains, it is not likely that the chain would wrap around and entangle the animal. Marine mammals 
would be unlikely to become entangled in these lines because of the large size of the lines (the anchor chain, 
anchor cable, and retrieval line would be approximately 18 inches, 6 inches, and 4 inches in diameter, 
respectively). The other structures and accessories are not prone to become wrapped around an object, 
thereby minimizing the possibility of an animal becoming entangled within. They would be separated by 
several hundred feet as they extended out from the buoys, and would not be horizontally linked. Therefore, 
the potential for entanglement and subsequent direct impacts on ESA-listed marine mammals would be 
low. The amount, size, and type of anchor lines or other materials in the water column during operations 
may affect, but not likely to adversely affect ESA-listed marine mammals.  

Lighting 
Long-term, minor, adverse impacts on ESA-listed marine mammals would result from lighting used by the 
support vessel during operation, similar to the effects to non-endangered marine mammals, as described in 
Section 4.2.5. Certain types of lighting are known to attract some marine organisms, including marine 
mammals.  

Lighting used during operations would be limited to the vessels (navigation lights, spotlights, decklights, 
etc.) used to illuminate the work area both on the vessel and on the water. The buoys would also be lighted. 
Precautions would be made to minimize the amount of lighting needed directly on the water surface, as 
appropriate, without compromising the quality or safety of the work area. Such measures to be implemented 
during operations include downshielding the deck lights to illuminate only the deck and not the surrounding 
water surface. This is an important measure to minimize any attraction of ESA-listed marine mammals to 
the lights. Also, since the vessel would be stationary during these lighted operations, there is no risk for 
collision of an ESA-listed marine mammal.  

The additional lighting associated with operational vessels may affect, but not likely to adversely affect 
ESA-listed marine mammals.  
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Alteration to Prey Species Abundance and Distribution 
Long-term, negligible, adverse impacts on ESA-listed marine mammals would be expected to occur as a 
result of alteration to prey species abundance and distribution associated with the proposed Project during 
operation. Refer to LNGRV Ballast Water Intake detailed above for additional information on the potential 
for prey removal during proposed Port operations. 

The potential prey removal associated with operational vessels may affect, but not likely to adversely affect 
ESA-listed marine mammals. 

Air Emissions 
Negligible impacts on ESA-listed marine mammals would be expected as a result of air emissions from 
LNGRVs or the support vessel during operation, similar to non-endangered marine mammals, as described 
in Section 4.2.5. 

Air emissions associated with operational vessels may affect, but not likely to adversely affect ESA-listed 
marine mammals. 

4.3.2.3 Impacts of Decommissioning 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Short-term, minor, adverse impacts 
on ESA-listed marine mammals would occur from decommissioning the proposed Project. As described in 
Section 4.3.2.1, decommissioning activities would produce similar water column impacts as previously 
described for construction activities. Decommissioning activities would result in similar short-term 
disturbance of sediments and potential turbidity increases where installed mooring components would be 
removed from the bottom. 

During the recovery of suction anchors, short-term, minor, direct impacts could include increased turbidity 
and fish displacement. Suction anchors used to secure the mooring lines would be inspected and backed out 
by pumping seawater into the pile and recovering it for onshore recycling/disposal. Alternatively, the pile 
could be cut below the mudline should conditions warrant. Driven piles would be abandoned in-place upon 
decommissioning, resulting in a permanent removal of these structures as benthic habitat. 

Any ESA-listed marine mammals that are displaced during decommissioning of the proposed Port area 
would be expected to return following completed activities. Alterations to seafloor habitats associated with 
decommissioning activities may affect, but not likely to adversely affect ESA-listed marine mammals.  

Turbidity 
Short-term, minor, adverse impacts on ESA-listed marine mammals would occur as a result of turbidity 
increases associated with proposed Project decommissioning in the same manner as described for 
non-endangered marine mammals in Section 4.2.5. The proposed Mainline and pipeline laterals would be 
abandoned in-place to be consistent with current federal policies to minimize adverse impacts, and the 
benthic habitat that has re-established itself on the seafloor above the buried proposed Mainline would not 
be disturbed. Only the removal of the STL Buoy systems would require disturbing the benthic habitat below 
those structures, exposing ESA-listed marine mammals to short-term and minor increased turbidity in the 
water column. Once these systems are removed, that benthic habitat once again would become available 
for rapid recolonization by sessile and infaunal benthic organisms. The process of capping and flushing of 
the ends of the proposed Mainline could also result in short-term and minor impacts on ESA-listed marine 
mammals in the proposed ROI. Since the proposed Mainline itself would be abandoned in-place, no 
turbidity would be generated along its route. The short-term and minor increase in turbidity associated with 
decommissioning activities would have no effect to ESA-listed marine mammals.  
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Routine Discharges 
As discussed in Section 4.1, the routine vessel discharges during proposed Project operation would not 
result in adverse impacts on ESA-listed marine mammal species in the ROI. Routine discharges from 
decommissioning vessels would include deck runoff and engine cooling water similar to construction. All 
gray water and sanitary wastewater would be stored onboard for appropriate disposal. All discharges from 
the marine vessels would comply with USCG requirements and the requirements highlighted in Table 1.4-1. 
Routine discharges during decommissioning activities would have similar impacts as those for construction; 
these impacts are discussed in Section 4.3.2.1. Therefore, routine discharge associated with 
decommissioning activities may affect, but not likely to adversely affect ESA-listed marine mammals. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of proposed Project 
decommissioning could degrade water quality with potential adverse short-term impacts on ESA-listed 
marine mammals in the proposed Project area. Dissipation rates have been predicted to be rapid. A model 
was developed using NOAA's ADIOS to predict the dissipation rate of the maximum most probable 
discharge of 2,500 barrels (105,000 gallons) of fuel oil. Dissipation was rapid; the amount of time it took 
to reach concentrations of less than 0.05 percent varied between 0.5 and 2.5 days, depending on ambient 
wind. Concentrations of less than 0.5 percent occurred within 44 hours with 10 knot winds and within 
11 hours with 20 knot winds. A spill during decommissioning activities would have similar impacts as a 
spill during construction; these impacts are discussed in Section 4.3.2.1. Accidental release of fuel, oil and 
other chemicals associated with decommissioning activities may affect, but not likely to adversely affect 
ESA-listed marine mammals. 

Noise 
Short-term, minor, adverse impacts could occur on ESA-listed marine mammals during proposed Project 
decommissioning. Service vessel noise is the primary noise-producing factor during decommissioning. 
A more detailed discussion of underwater noise resulting from decommissioning activities associated with 
the proposed Project is provided in Section 4.11. Since pile driving is limited to construction activities only 
in the unlikely event geotechnical conditions preclude use of suction anchors, the potential for noise impacts 
during decommissioning is substantially reduced and limited to noise associated with the support vessels, 
with similar impacts as described in Section 4.2.5.3 for marine mammals. 

The noise generated during decommissioning activities would be primarily from vessels and would be 
expected to be at similar levels as during construction activities. Noise impacts during decommissioning 
would be limited to the immediate proposed Project area, where the vessels would be located. 
Decommissioning would not require any pile driving, pipe laying, trenching, or backfilling. Therefore, the 
noise associated with those activities would be absent and the overall noise generated during 
decommissioning would be substantially less than during construction. 

In general, ESA-listed marine mammal exposure to support vessel noise would only occur for a finite period 
of time and would not be expected to have long-term, population-level impacts on marine mammals. Under 
the MMPA, the potential for temporary acoustic exposures from construction activities would be expected 
to be within the non-injurious behavioral effects zone (Level B harassment) for marine mammals (USCG 
2006a,b; FERC 2006). All sound sources from the decommissioning phase of the proposed Project are 
considered to have a minor impact on species of marine mammals. Because the behavioral response of 
marine mammals to a perceived marine sound depends on a range of factors, including: (1) the SPL; 
(2) frequency, duration, and novelty of the sound; (3) the physical and behavioral state of the animal at the 
time of perception; and (4) the ambient acoustic features of the environment (Hildebrand 2004), it is more 
difficult to predict behavioral shifts due to anthropogenic sounds. The radiation of sound to marine waters 
during the construction phase of the proposed Project would be within the immediate vicinity of the 
proposed Project and effects are expected to be temporary, hence “harassment” (TTS) for all species would 
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be minor. Although species abundance varies by season in the ROI, the likelihood of “harm” (PTS) or 
“harassment” (TTS) from the proposed Project to individuals or species due to underwater sound would be 
unlikely because of the transient and seasonal nature of the species moving through the ROI, and the ability 
of animals to move away from sound sources. 

Increased noise associated with decommissioning activities may affect, but not likely to adversely affect 
ESA-listed marine mammals. 

Vessel Traffic 
Short-term, minor, adverse impacts on ESA-listed marine mammals would occur as a result of vessel traffic 
during proposed Project decommissioning in the same manner as for non-endangered marine mammals, as 
described in Section 4.2.5. It is estimated that the majority of vessel traffic would be within the proposed 
Project area, with large vessel movement and speed contingent upon the task performed and duration (e.g., 
proposed Mainline installation). These vessels would most likely mobilize and demobilize once. Crew 
boats, on the other hand, would operate and transit the site more frequently, depending on duty.  

Large vessels are only likely to mobilize/demobilize to the construction site once, whereas smaller vessels 
may transit the proposed Project area multiple times. Therefore, large vessels used for construction would 
only be a concern for a short duration. Additionally, a Marine Mammal and Sea Turtle Vessel Strike 
Avoidance Plan has been prepared to decrease risk of collisions (Appendix L). The mitigation measures 
detailed in Section 4.2.8 would be taken to avoid collisions. 

Therefore, the risk of vessel strikes would be similar to (or less than) the risk associated with construction 
activities. The minor increase in vessel traffic may affect, but not likely to adversely affect ESA-listed 
marine mammals. 

Ingestion of Marine Debris 
Short-term, negligible, adverse impacts on ESA-listed marine mammals would result from the accidental 
release of marine debris (e.g., ropes, plastic, etc.) during decommissioning, similar to non-endangered 
marine mammals, as described in Section 4.2.5.3. Existing regulations prohibit the disposal of plastic, 
dunnage, lining, floating packing materials, and all other trash within 12 miles of the coast. Further, as a 
SOP, all vessels associated with the proposed Project would be prohibited from dumping trash of any kind. 
Solid waste management training would be provided that emphasizes the importance of minimizing impacts 
on marine mammals, sea turtles, and migratory birds. This combination of proposed Project policy and 
existing regulations would ensure that any marine debris accidentally expended within the proposed Project 
area would be negligible. Therefore, the potential for accidental release of marine debris associated with 
decommissioning activities may affect, but not likely to affect ESA-listed marine mammals. 

Entanglement 
Short-term, minor, adverse impacts on ESA-listed marine mammals would result from entanglement during 
decommissioning, as described in Section 4.2.5.3. Entanglement of marine mammals within derelict fishing 
gear, ropes, lines, or other marine debris has received much attention in recent decades and is an important 
threat to marine mammals. A 25-year dataset assembled by the Ocean Conservancy reported that fishing 
line, rope, and fishing nets accounted for most entanglements, with the remainder due to encounters with 
various items such as bottles, cans, and plastic bags (Ocean Conservancy 2010).  

Barges and other vessels would use fixed anchoring methods, and the associated anchor cables could pose 
a risk of entanglement to marine mammals. Marine mammals could be entangled by anchors, anchor lines, 
or buoy lines deployed during decommissioning, but the potential for such an event would be low. Anchor 
lines securing barges would be large in diameter, knotless, non-floating, and taut, and would only be 
deployed for a short period of time. In addition, anchor lines would be separated by hundreds of feet as they 
radiated away from the vessel and would not be laterally connected to other lines, thereby avoiding the 
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creation of a “web effect.” With adherence to best management practices for detection of marine mammals 
in the area, the potential for entanglement associated with construction activities would be minimized. 
Combined, these factors would decrease the potential for marine mammal entanglement and impacts would 
be short-term and minor, and may affect, but not likely to adversely affect ESA-listed marine mammals.  

Lighting 
Short-term, minor, adverse impacts on ESA-listed marine mammals would result from lighting used by 
support vessels during decommissioning, as described for construction in Section 4.2.5.1. Artificial light 
could potentially confuse marine mammals approaching the proposed Project area where lighting is used 
during decommissioning. Lighting used during decommissioning would primarily be limited to the vessels 
(navigation lights, spotlights, decklights, etc.) used to illuminate the work area both on the vessel and on 
the water. Lights would be downshielded to illuminate the deck only and would not intentionally illuminate 
the surrounding waters. The Applicant has committed to minimize the amount of lighting needed directly 
on the water surface, while still providing a safe work area.  

Marine mammals may be attracted to the lighting used during proposed Project construction, operations, or 
decommissioning. However, the nature of the other associated stressors covered in this section associated 
with the construction activities (i.e., noise, seafloor disturbance, etc.) would likely cause animals to move 
away from those activities, rather than be attracted to the proposed Project area because of the lighting, 
resulting in minor and short-term impacts during decommissioning. The level at which ESA-listed marine 
mammals would be attracted to this type of lighting is expected to be minimal, as discussed for construction 
impacts. 

The additional lighting associated with construction vessels during decommissioning may affect, but not 
likely to adversely affect ESA-listed marine mammals.  

Alteration to Prey Species Abundance and Distribution 
Short-term, negligible, adverse impacts on ESA-listed marine mammals would be expected to occur as a 
result of alteration to prey species abundance and distribution associated with the proposed Project during 
decommissioning by turbidity, sedimentation, and noise, as well as entrainment during water withdrawals. 
Such water withdrawals would be expected to be similar to those described for construction 
(Section 4.2.5.2). The displacement of some prey species, like fish, may actually attract marine mammals 
away from the proposed Project decommissioning. Since potential impacts on marine mammal prey species 
would be short-term and confined to the general vicinity of the decommissioning activities, alteration of 
prey species abundance and distribution may affect, but not likely to adversely affect ESA-listed marine 
mammals. 

Air Emissions 
Negligible impacts on ESA-listed marine mammals would be expected as a result of air emissions from 
support vessels during decommissioning, as described in Section 4.2.5.1. Air emissions would be expected 
to be similar to that of other vessels transiting the approach to Ambrose Channel in the proposed Project 
area. Components that have the potential to leak, such as connectors, valves, and flanges, are situated in a 
confined space that would include gas leakage detectors to alert workers of any issues immediately. 
Additionally, SOPs would be enacted to reduce the potential for fugitive emissions. Decommissioning 
activities would contribute a very minimal portion of total air emissions in the New York Bight, and 
emissions would be short-term. Therefore, the negligible air emissions associated with decommissioning 
activities may affect, but not likely to adversely affect ESA-listed marine mammals. 

4.3.3 Sea Turtles 
Four sea turtles occur in the New York Bight, but their presence is seasonal (Table 4.3-1). Therefore, these 
species would only be susceptible to proposed Project-related impacts during the warmer months. Although 
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sea turtles are slow-moving compared to other fish or marine mammal species, their capacity to travel long 
distances would allow them to leave the ROI, if necessary. Potential adverse impacts associated with the 
proposed Project would be short-term and minor. 

4.3.3.1 Impacts of Construction 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Short-term, minor, adverse impacts 
on ESA-listed sea turtles would occur as a result of seafloor disturbance during proposed Project 
construction, as described in Section 4.3.2.1. Impacts on sea turtles would be similar to those for ESA-listed 
marine mammals, namely habitat loss associated with proposed Mainline installation and anchoring, as 
discussed in Section 4.2.5.1. Similar to ESA-listed marine mammals, ESA-listed sea turtles have a low 
likelihood of entering this area during construction. If a sea turtle approaches the ROI during construction, 
it would likely move away from the activity. Any sea turtle that would be displaced during construction of 
the proposed Project would be expected to return following construction. Alterations to seafloor habitats 
associated with trenching, backfilling, and jetting activities may affect, but not likely to adversely affect 
ESA-listed sea turtles.  

Turbidity 
Short-term, minor, adverse impacts on ESA-listed sea turtles would occur as a result of seafloor disturbance 
during proposed Project construction in the same manner as discussed in Section 4.3.2.1 for marine 
mammals. Plowing and jetting activities would displace bottom sediments and result in short-term water 
column and seafloor disturbances, as described in Section 4.2.5.1, which have the potential to impact ESA-
listed sea turtles. Impacts on sea turtles would be similar to those for ESA-listed marine mammals via 
habitat loss associated with proposed Mainline installation and anchoring, as discussed in Section 4.2.5.1. 
While disturbed sediments would be suspended into the lower portion of the water column directly above 
the seafloor and cause a turbidity plume, bottom currents in the area typically are slow (less than 0.2 knots), 
and the coarse, sandy sediments would settle rapidly before any ESA-listed sea turtle would likely 
encounter it. 

As presented in more detail in Section 4.2.2.1, turbidity impacts resulting from construction activities are 
expected to be greatest within a focused area around the proposed Mainline. Suspended solid concentrations 
of 50 mg/L or greater are likely to be found within 1,400 feet of the proposed Mainline in state waters and 
within 700 feet in federal waters. Substantial sedimentation of 0.8 inch or greater is expected to occur within 
190 feet of the proposed Mainline in state waters and within 110 feet in federal waters. Sea turtles would 
likely move away from areas of increased turbidity associated with construction activities. 

The likelihood of an ESA-listed sea turtle encountering a turbidity plume substantial enough to impact the 
animal is very low. If one of these animals approaches the impacted area during construction, the sea turtle 
would likely move away from the activity. Any threatened and endangered sea turtles that are displaced 
during construction of the proposed Project area would be expected to return following construction. The 
short-term increase in turbidity associated with construction activities may affect, but not likely to adversely 
affect ESA-listed sea turtles.  

Routine Discharges 
Routine discharges would not result in adverse impacts on ESA-listed sea turtles. Routine discharges from 
construction vessels would include deck runoff and engine cooling water. All gray water and sanitary 
wastewater would be stored onboard for appropriate disposal. All discharges from the marine vessels would 
comply with USCG requirements and the requirements highlighted in Table 1.4-1. Since only a small area 
would be impacted, discharges would dissipate, and sea turtles could avoid unfavorable conditions. Impacts 
related to alteration of prey species abundance and distribution from construction vessel intake and 
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discharge are discussed later in this section. Routine discharges associated with construction activities may 
affect, but not likely to adversely affect ESA-listed sea turtles. 

Hydrostatic Testing Intake and Discharge 
A short-term, negligible adverse impact would be incurred by sea turtles through hydrostatic testing/pigging 
of the pipelines. A total of 3.5 million gallons of near-surface water would be used to conduct hydrostatic 
testing during construction. Although planktonic stages of sea turtle prey would be entrained in the water, 
the loss would not constitute a population-level impact. In addition, the proposed Project is not located near 
breeding beaches or hatchling habitat, therefore, impacts to hatchling sea turtles are not expected. Neither 
the intake nor the discharge of the hydrostatic test water would directly affect sea turtles at any life stage. 
Although a spill of hydrostatic test water would release low-oxygen water into the water column, the 
adverse impacts would be negligible and short term. Therefore, hydrostatic testing intake and discharge 
may affect, but not likely to adversely affect ESA-listed sea turtles. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of construction could 
degrade water quality with potential adverse short-term impacts on ESA-listed sea turtles. In the case of an 
emergency, a SPCC Plan would be followed to handle any accidental spills so that they would be small and 
not enter the ocean. Models suggest that a spill of up to 84 gallons would rapidly dissipate, with wind stress 
and abiotic factors affecting the actual rate of dispersion. A model predicted dissipation rates of the 
maximum most probable discharge of 2,500 barrels (105,000 gallons) of fuel oil with 10 and 20 knot winds. 
Dissipation was rapid; the amount of time it took to reach concentrations of less than 0.05 percent varied 
between 0.5 and 2.5 days, depending on ambient wind. Concentrations of less than 0.5 percent occurred 
within 44 hours with 10-knot winds and within 11 hours with 20-knot winds. Therefore, accidental releases 
of fuel, oil, and other chemicals associated with construction activities may affect, but not likely to 
adversely affect ESA-listed sea turtles. 

LNGRV Commissioning  
Short-term, minor, impacts on ESA-listed sea turtles may result from water intake and discharge from initial 
LNGRV commissioning. Once the LNGRVs have been fully commissioned, no discharges would be 
anticipated from LNGRVs during natural gas offloading at the proposed Port facilities. It is estimated that 
the average cooling water intake/discharge rate for a LNGRV could approach 8.2 mgd during this period. 
Although planktonic stages of sea turtle prey would be entrained in the water, the loss would not constitute 
a population-level impact. In addition, the proposed Project is not located near breeding beaches or 
hatchling habitat, therefore, impacts to hatchling sea turtles are not expected. Intake of the cooling water 
would not directly affect sea turtles at any life stage. Although planktonic stages of sea turtle prey would 
be entrained in the water, the loss would not constitute a population-level impact. In addition, the proposed 
Project is not located near breeding beaches or hatchling habitat, therefore, impacts to hatchling sea turtles 
are not expected. Intake of the cooling water would not directly affect sea turtles at any life stage. Based on 
CORMIX modeling (Appendix J), the estimated temperature difference between cooling water intake and 
discharge is anticipated to be in the range of approximately 9°F to 14°F (5°C to 8°C), with a maximum 
difference of 18°F (10°C). Compliance with the USEPA’s 1.8°F excess temperature criterion is predicted 
to occur within less than 90 feet of the point of discharge, which is well within the typical 328-foot 
regulatory mixing zone. The plume centerline temperature is predicted to drop from 18°F greater than 
ambient at the point of discharge to less than 1.8°F greater than ambient within approximately 30 to 90 feet 
downcurrent of the point of discharge. A thermal plume from water discharge may cause stress for local 
sea turtles; however, they would not likely be adversely affected, because the plume would be relatively 
small and would disperse. The short-term and minor impacts associated with LNGRV commissioning may 
affect, but not likely to adversely affect ESA-listed sea turtles. 
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Noise 
Short-term, moderate, adverse impacts on ESA-listed sea turtles would result from noise generated during 
proposed Project construction in the same manner as described in Section 4.3.2.1. Sound sources of 
underwater construction noise associated with the proposed Project include impact pile driving (from 
anchor pile installation, if in the unlikely event geotechnical conditions preclude use of suction anchors), 
proposed Mainline and pipeline lateral installation, and support vessels. A more detailed discussion of 
underwater noise resulting from each of these construction activities associated with the proposed Project 
is provided in Section 4.11.  

Few studies have evaluated the hearing of sea turtles, and those tested by auditory brainstem response 
exhibit relatively high auditory thresholds. Various studies indicate that sea turtles may be low-frequency 
(0 to 500 Hz) hearing specialists with thresholds at 400 Hz ranging from 121 to 131 dB re 1 at μPa at 
1 meter (ONR 2005; Bartol and Ketten 2006). However, the electrophysiological audiometric techniques 
used in these studies measure small electrical voltages produced by neural activity when the auditory system 
is stimulated by sound, but did not actually measure behavioral responses to sounds (hearing). Despite the 
lack of data, noise generated during construction could result in potential impacts on sea turtles. As a result, 
noise created during proposed Project construction could result in physical auditory impacts, such as 
temporary threshold shifts or masking, as well as behavioral disruptions, such as disorientation or the 
alteration of foraging activities.  

Continuous noise created by construction vessels could create masking effects among ESA-listed sea turtles 
in the same manner as for non-endangered marine species. Masking occurs when underwater noise 
interferes with an animal’s ability to hear biologically relevant sounds. Ambient noise levels in the proposed 
Project area and surrounding waters are elevated and variable due to existing levels of shipping, fishing, 
and recreational vessel traffic. As a result, short-term increases due to construction vessel traffic would 
have a minimal contribution to that ambient noise. In addition, the transient nature and short-term duration 
of construction vessel noise would reduce the potential for masking to occur (LGL and Jasco 2005).  

The noise associated with proposed Port operations activities may affect, but not likely to adversely affect 
ESA-listed sea turtles. Because impact piling was assessed to have the highest potential for sound 
generation (over the widest area) associated with the proposed Project, the Applicant’s mooring design is 
the use of suction anchors. All sound sources from proposed Project construction would be considered to 
have a minor impact on species of turtles. Because the behavioral response of sea turtles to a perceived 
marine sound depends on a range of factors, including: (1) the SPL; (2) frequency, duration, and novelty of 
the sound; (3) the physical and behavioral state of the animal at the time of perception; and (4) the ambient 
acoustic features of the environment (Hildebrand 2004), it is more difficult to predict behavioral shifts due 
to anthropogenic sounds. The radiation of sound to marine waters during proposed Project construction 
would be within the immediate vicinity of the proposed Project, and effects would be expected to be 
temporary, hence “harassment” (TTS) for all species is expected to be minor. Although species abundance 
varies by season in the ROI, the likelihood of “harm” (PTS) or “harassment” (TTS) from the proposed 
Project to individuals or species due to underwater sound would be unlikely because of the transient and 
seasonal nature of the species moving through the ROI, and the ability of animals to move away from sound 
sources. The short-term and moderate increase in noise associated with construction activities may affect, 
but not likely to adversely affect ESA-listed sea turtles. 

Vessel Traffic 
Short-term, minor, adverse impacts on ESA-listed sea turtles would occur as a result of support vessel 
traffic during proposed Project construction and would impact ESA-listed sea turtles in the same manner 
as for non-endangered marine species. If struck, serious injury or mortality to the animal would result. If a 
threatened or endangered sea turtle were to be struck, it would be considered a “take” under the ESA. While 
an increase in vessel traffic increases the risk of collision, the proportional probability of that risk associated 
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with construction vessels cannot be quantified, particularly when vessel traffic is already high. Large 
vessels are only likely to mobilize/demobilize to the construction site once, whereas smaller vessels may 
transit the proposed Project area multiple times. Therefore, the risk of strike from a large vessel has a 
smaller likelihood. 

Sea turtles could be struck by a support vessel, but they would likely be able to avoid a strike by diving 
away from these slow-moving vessels in the proposed Project area. A Marine Mammal and Sea Turtle 
Vessel Strike Avoidance Plan has been prepared (Appendix L); this would inform all crew to guidelines to 
protect marine species from collisions. The minor increase in vessel traffic during construction may affect, 
but not likely to adversely affect ESA-listed sea turtles.  

Ingestion of Marine Debris 
Short-term, minor, adverse impacts on ESA-listed sea turtles would result from the accidental release of 
marine debris (e.g., ropes, plastic, etc.) during construction in the same manner as for other non-endangered 
marine species. Sea turtles ingesting marine debris are susceptible to blockage in the digestive system, 
internal damage, or an accumulation of toxins that may be present in the debris. Ingestion of marine debris 
is an important threat to the recovery of ESA-listed sea turtles, with varying degrees of severity based on 
species morphology and feeding behavior (NOAA 2013a; Lazar and Gracan 2011; Macedo et al. 2011). 
Sea turtles can mistake debris for prey; one study found 37 percent of dead leatherback turtles to have 
ingested various types of plastic (Mrosovsky et al. 2009). Plastic ingestion was identified as the cause of 
death in 9 percent of these cases. Existing regulations prohibit the disposal of plastic, dunnage, lining, 
floating packing materials, and all other trash within 12 miles of the coast. Further, as a SOP, all vessels 
associated with the proposed Project would be prohibited from dumping trash of any kind. Solid waste 
management training would be provided that emphasizes the importance of minimizing impacts on marine 
mammals, sea turtles, and migratory birds. This combination of proposed Project policy and existing 
regulations would ensure that any marine debris accidentally expended within the proposed Project area 
would be minor. The potential accidental release of marine debris associated with construction activities 
may affect, but not likely to adversely affect ESA-listed sea turtles. 

Entanglement 
Short-term, minor, adverse impacts on ESA-listed sea turtles would result from entanglement in anchor 
lines, tethers, or other materials during construction in the same manner as for non-endangered marine 
species. ESA-listed sea turtles could be entangled by anchors, anchor lines, or buoy lines deployed during 
construction, but the potential for such an event would be low in the same manner as described for 
non-endangered species. Marine debris can also be a problem for sea turtles through entanglement (Lazar 
and Gracan 2011; Macedo et al. 2011). Various types of marine debris, including derelict fishing gear and 
cargo nets, can entangle and drown turtles in all lifestages. Hawksbill sea turtles are particularly susceptible 
to entanglement in gill nets or drift nets because of their preference for nearshore areas (NMFS and 
USFWS 1993). 

Construction barges and other vessels would use fixed anchoring methods, and the associated anchor cables 
could pose a risk of entanglement to sea turtles. Other lines and hoses would be associated with the jetting 
equipment at jetting locations. Sea turtles could be entangled by anchors, anchor lines, or buoy lines 
deployed during construction, but the potential for such an event would be low. Anchor lines securing the 
derrick/lay barge would be large in diameter, knotless, non-floating, and taut, and would only be deployed 
for a short period of time. In addition, anchor lines would be separated by hundreds of feet as they radiated 
away from the vessel and would not be laterally connected to other lines, thereby avoiding the creation of 
a “web effect.” With adherence to best management practices for detection of ESA-listed sea turtles in the 
area, the potential for entanglement associated with construction activities would be minimized. Combined, 
these factors would decrease the potential for ESA-listed sea turtle entanglement and impacts would be 
short-term and minor. 
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The minor amount of anchor lines or other materials in the water column during construction may affect, 
but not likely to adversely affect ESA-listed sea turtles.  

Lighting 
Short-term, minor, adverse impacts on ESA-listed sea turtles would result from lighting used during 
construction. Certain types of lighting are known to attract ESA-listed sea turtles. Artificial light can 
confuse adult turtles making their way to nesting habitat, or turtle hatchlings moving toward the water, 
possibly resulting in an increased risk of mortality (NMFS 2010d).  

Lighting used during construction would primarily be limited to the vessels (navigation lights, spotlights, 
decklights, etc.) used to illuminate the work area both on the vessel and on the water. Precautions would be 
made to minimize the amount of lighting needed directly on the water surface, as appropriate, without 
compromising the quality or safety of the work area.  

ESA-listed sea turtles may be attracted to the lighting used during proposed Project construction. However, 
the nature of the other associated stressors covered in this section associated with the construction activities 
(i.e., noise, seafloor disturbance, etc.) would likely cause animals to move away from those activities, rather 
than be attracted to the proposed Project area because of the lighting, resulting in minor and short-term 
impacts during construction. 

The additional lighting associated with construction vessels may affect, but not likely to adversely affect 
ESA-listed sea turtles. 

Alteration to Prey Species Abundance and Distribution 
Negligible impacts on ESA-listed sea turtles are expected to occur as a result of alteration to prey species 
abundance and distribution associated with the proposed Project during construction in the same manner as 
for non-endangered marine species. The abundance and distribution of prey species may be impacted during 
construction by turbidity, sedimentation, and noise, as well as entrainment during water withdrawals during 
construction, as described above. Since potential impacts on prey species would be short-term and confined 
to the general vicinity of the construction activities, it would not be expected to adversely impact ESA-
listed sea turtles. 

Air Emissions 
Negligible impacts on ESA-listed sea turtles would be expected as a result of air emissions from support 
vessels during construction rather than the regasification process. Parts such as connectors, valves, and 
flanges that may leak would be monitored in a small space by gas leakage detectors so that workers are 
notified of any issues immediately. Additionally, SOPs would be enacted to reduce the potential for fugitive 
emissions. Air emissions would be expected to be similar to that of other vessels transiting the approach to 
the Ambrose Channel in the proposed Project area. Construction activities would contribute a very minimal 
portion of total air emissions in the New York Bight, and emissions would be short-term. Therefore, air 
emission impacts associated with construction activities may affect, but not likely to adversely affect 
ESA-listed sea turtles. 

4.3.3.2 Impacts of Operation 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Long-term, negligible, adverse 
impacts on ESA-listed sea turtles would occur as a result of seafloor disturbance from anchor chain sweep 
during proposed Project operation in the same manner as described in Section 4.2.2. Therefore, alterations 
of seafloor habitats associated with operations may affect, but not likely to adversely affect ESA-listed sea 
turtles.  
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Turbidity 
Long-term, minor, adverse impacts on ESA-listed sea turtles would occur as a result of turbidity increases 
associated with proposed Project operation in the same manner as described for other non-endangered 
marine organisms. Routine operation activities with potential to impact turbidity are limited to the 
movement and possible minor bottom scouring associated with anchor chains, wire, and umbilical systems. 
As previously discussed, the total area of seafloor expected to be impacted by such movement is 1.4 acres 
per buoy and any resulting turbidity would not be expected to extend beyond the approximate 3,138-foot 
radial footprint of the buoy mooring legs. Due to shorter anchor chain length, a smaller proportion of 
fine-size sediment, and lower current velocities, anchor chain sweep impacts for the proposed Project would 
be expected to be lower than those predicted for the proposed Calypso Project. Therefore, suspended 
sediment concentrations would be expected to be less than a maximum predicted value of 63 to 115 mg/L, 
and maximum plume size would be expected to be less than 558 to 807 feet. Maximum values reflect 
isolated and extreme conditions; typical TSS concentration and sediment plume size would be less. 
Turbidity associated with proposed Port operations may affect, but not likely to adversely affect ESA-listed 
sea turtles.  

LNGRV Ballast Water Intake 
LNGRV ballast water intake discussed in Section 4.1 would not result in adverse impacts on ESA-listed 
sea turtles. Although planktonic stages of sea turtle prey would be entrained in the water, the loss would 
not constitute a population-level impact. In addition, the proposed Project is not located near breeding 
beaches or hatchling habitat, therefore, impacts to hatchling sea turtles are not expected. Intake of the ballast 
water would not directly affect sea turtles at any life stage. 

Routine Discharges 
As discussed in Section 4.1, the routine vessel discharges during proposed Project operation would not 
result in adverse impacts on ESA-listed sea turtles, but could degrade water quality with potential adverse 
short-term impacts on ESA-listed sea turtles within the ROI. Routine discharges would include deck runoff 
from the LNGRV and support vessel and engine cooling water from the support vessel. All gray water and 
sanitary wastewater would be stored onboard for appropriate disposal. All discharges from the marine 
vessels would comply with USCG requirements and the requirements highlighted in Table 1.4-1. Since 
only a small area would be impacted, discharges would dissipate, and ESA-listed sea turtles could avoid 
unfavorable conditions. Additional potential stressors are discussed in the impacts of construction under 
Section 4.2.5.1. Therefore, routine discharges associated with operations may affect, but not likely to 
adversely affect ESA-listed sea turtles. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of proposed Project 
operation could degrade water quality with potential adverse short-term impacts on ESA-listed sea turtles 
within the proposed Project area. Risks associated with construction (Section 4.3.3.1) would be similar, 
albeit less during operation. A model was developed using NOAA's ADIOS to predict the dissipation rate 
of the maximum most probable discharge of 2,500 barrels (105,000 gallons) of fuel oil. An accidental 
release of a substance would be expected to dissipate, even with an extreme spill reaching concentrations 
of less than 0.05 percent, in less than 2.5 days (see Section 4.3.3.1 for more detail). In the event of an 
accidental spill, workers would follow the SPCC Plan to prevent or mitigate foreign substances from 
entering the ocean. Therefore, a spill may affect, but not likely to adversely affect ESA-listed sea turtles. 

LNG Spills 
Short-term minor, direct adverse impacts on ESA-listed sea turtles could occur in the unlikely event of an 
LNG spill. All LNGRVs are designed with features to minimize the potential for LNG spills (see 
Section 2.1). However, if an LNG spill were to occur, potential impacts would include exposure to 
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low-temperature LNG at the water surface, possibly resulting in frostbite or death and asphyxiation by 
natural gas vapors above the surface of the water. These impacts would likely occur in the immediate 
vicinity of the spill location; the time frame of the impact is limited (see Section 5). Since LNG would boil 
off as natural gas at the surface, depth and pressure required for gas to dissolve (Artemov et al. 2005) in 
surface waters would not be sufficient and gas vapors would disperse. In addition, the time frame for these 
impacts would be limited, and adverse toxic impacts would be expected to be minor after the LNG boiled 
off and the vapors dispersed. 

The potential for a release of natural gas from the proposed Mainline and pipeline laterals are remote. If 
there were a subsea release of natural gas, the gas would rise to the water surface rapidly and dissipate. In 
general, whether a release is sudden or extended, physics dictate that any methane would gradually dissolve 
into the water column during the lifetime of the bubble as described by Fick's law, taking into account 
Henry's law constants, partial pressure and concentrations of dissolved gases (Artemov et al. 2005). Once 
a gas bubble reaches the surface, it would rise (being lighter than air) and be dispersed by air currents. 
ESA-listed marine turtle impacts from such a release would be short-term and minor. Therefore, the 
potential for an LNG spill or release of natural gas associated with operation activities may affect, but not 
likely to adversely affect ESA-listed sea turtles. 

Noise 
Long-term, moderate, adverse impacts on ESA-listed sea turtles could occur as a result of noise generated 
during operations. The noise associated with the operation of the proposed Project includes the following 
sound sources: LNGRV transits, support vessel transits, and maneuvering with thrusters associated with 
mooring approach. The Port of New York and New Jersey receives over 4,500 large vessels and 240 cruise 
vessels each year, making it the busiest port on the East Coast. Even at a maximum of 45 LNGRVs per 
year, this would only contribute less than 2 percent to the total traffic; therefore, vessel noise would not be 
a significant noise source. The sensitivities of non-listed species to noise have already been discussed in 
Section 4.2.4.1; these hearing effects apply equally to ESA-listed sea turtles during proposed Port 
operations as well. 

The noise associated with proposed Port operations activities may affect, but not likely to adversely affect 
ESA-listed sea turtles. 

Planned and Unplanned Maintenance and Repair 
Planned and unplanned maintenance and repair sound effects may have short-term, minor, adverse impacts 
on ESA-listed marine mammals. It is anticipated that planned maintenance activities would occur on a 
regular basis either annually or biennially; whereas repair activities, either planned or unplanned, would 
occur on a less frequent basis. Planned maintenance activities are typically short in duration (several days 
or less) and would include attaching/detaching and/or cleaning the buoy pick-up line to the STL Buoy, 
performing surveys and inspections with a ROV, and cleaning or replacing parts (e.g. bulbs, batteries, etc.) 
on the floating navigation (i.e., marker) buoys. Inspections and surveys would also be conducted after a 
significant storm event. Minor repairs would not be expected to increase noise levels by any significant 
amount. The primary source of noise during maintenance and repairs is vessel noise. 

According to BOEM, underwater noise from small vessels ranges from 145 to 170 dB at 1 meter. According 
to the USCG, underwater noise associated with vessels with an engine between 1,200 hp and 6,140 hp 
ranges from 92 to 112 dB at 1 meter (see Section 4.11.2.1). At a maximum, every 7 years an intelligent pig 
would be run down the proposed Mainline and pipeline laterals to assess the condition of the proposed 
Mainline system. This particular activity would require several large construction-type vessels and several 
weeks to complete. According to BOEM, noise associated with larger vessels can range from 169 to 198 dB 
at 1 meter (MMS 2004b; Richardson et al. 1995). 
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Repairs can be either minor or major. Minor repairs are typically shorter in duration and could include 
replacing faulty pressure transducers, or repairing a stuck valve. These kinds of repairs would require one 
diver support vessel with three or four anchors to hold its position. Minor repairs could take from a few 
days to several weeks depending on the nature of the problem.  

Major repairs, on the other hand, are longer in duration and typically require large construction vessels 
similar to those used to install the proposed Mainline and set the buoy and anchoring system. These vessels 
would typically mobilize from local ports, Canada, or the Gulf of Mexico. Major repairs typically require 
upfront planning, equipment procurement, and mobilization of vessels and possibly saturation divers. 
Examples of major repairs are damage to the riser or umbilical line and their possible replacement, damage 
to the proposed Mainline system and manifolds, or anchor chain replacement. These types of repairs could 
take up to two to four weeks. To provide a worst-case scenario, it was assumed that the noise generated by 
maintenance and repair activities would be similar to that generated during the construction of the facilities 
(LGL and JASCO 2005). The results of the Neptune LNG noise modeling for the proposed Mainline route 
indicates that the 120-dB contour during proposed Mainline repair activities would extend out 3.5 to 
4.1 nautical miles encompassing an area from 35 to 44 nautical square miles. These modeling results are 
also expected to be a representative worst-case scenario of maintenance and repair activities for the 
proposed Project. This worst-case scenario is anticipated to occur no more than once per five-year period, 
lasting no more than 28 days or 672 hours. These underwater sound levels could cause some species to 
temporarily disperse from or avoid repair areas, but they are expected to return shortly after the completion 
of repairs. 

Short-term, minor, adverse impacts on ESA-listed sea turtles would occur as a result of support vessel 
traffic during proposed Project maintenance and repair. Vessel traffic would be similar to construction as 
described in Section 4.3.3.1. It is estimated that the majority of vessel traffic would be within the proposed 
Project area, with large vessel movement and speed contingent upon the task performed and duration (e.g., 
proposed Mainline installation). These vessels would most likely mobilize and demobilize once. Crew 
boats, on the other hand, would operate and transit the site more frequently, depending on duty.  

Large vessels are only likely to mobilize/demobilize to the construction site once, whereas smaller vessels 
may transit the proposed Project area multiple times. Therefore, large vessels used for construction would 
only be a concern for a short duration. Additionally, a Marine Mammal and Sea Turtle Vessel Strike 
Avoidance Plan has been prepared to decrease risk of collisions (Appendix L). The mitigation measures 
detailed in Section 4.2.8 would be taken to avoid collisions. 

Impacts resulting from planned and unplanned maintenance and repair may affect, but not likely to 
adversely affect ESA-listed sea turtles. 

Vessel Traffic 
Long-term, minor, adverse impacts on ESA-listed sea turtles could occur as a result of increased vessel 
traffic during routine proposed Port operations. Increased vessel traffic during operations could increase 
the potential for collisions with ESA-listed sea turtles in the same manner as described for non-endangered 
marine mammals discussed in Section 4.2.5.1. The expected increase in vessel traffic during proposed Port 
operations would be 45 LNGRVs per year, plus routine number of support vessel transits. Compared to the 
annual number of deep draft vessels already transiting the approach to the Ambrose Channel (800 vessels), 
where the proposed Project is located, the minor increase in vessel traffic is expected to result in only a 
small increased risk of vessel strikes to ESA-listed sea turtles. In addition, the LNGRVs must slow to 
3 knots within the proposed Project Safety Zone surrounding each buoy. Since vessel speed is proportional 
to marine mammal collisions, this speed would be protective of sea turtles during operations. Large vessels 
are only likely to mobilize/demobilize to the construction site once, whereas smaller vessels may transit the 
proposed Project area multiple times. Therefore, during normal operations, large vessels used for 
construction would not be a concern. 
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A Marine Mammal and Sea Turtle Vessel Strike Avoidance Plan has been prepared to decrease risk of 
collisions (Appendix L); this would inform all crew to guidelines to protect marine species from collisions. 
The mitigation measures detailed in Section 4.2.8 would be taken to avoid collisions. 

The minor increase in vessel traffic may affect, but not likely to adversely affect ESA-listed sea turtles.  

Ingestion of Marine Debris 
Long-term, negligible, adverse impacts on ESA-listed sea turtles would result from the accidental release 
of marine debris (e.g., ropes, plastic, etc.) during operation, as described for other non-endangered species 
in Section 4.2. Sea turtles ingesting marine debris are susceptible to blockage in the digestive system, 
internal damage, or an accumulation of toxins that may be present in the debris. Ingestion of marine debris 
is an important threat to the recovery of ESA-listed sea turtles, with varying degrees of severity based on 
species morphology and feeding behavior (NOAA 2013a; Lazar and Gracan 2011; Macedo et al. 2011). 
Sea turtles can mistake debris for prey; one study found 37 percent of dead leatherback turtles to have 
ingested various types of plastic (Mrosovsky et al. 2009). Plastic ingestion was identified as the cause of 
death in 9 percent of these cases. Therefore, the potential accidental release of marine debris associated 
with operation activities may affect, but not likely to adversely affect ESA-listed sea turtles. 

Entanglement 
Long-term, negligible, adverse impacts on ESA-listed sea turtles could occur due to the increased risk of 
entanglement within anchor lines, chains, messenger lines, recovery line, bridle, or the floating buoy during 
routine proposed Port operations. The chains and cables used for the anchor lines resemble rigid 
“structures” because of their weight and relative immobility. The weight of the chain and cable combination 
would also increase the anchor line tautness, and thereby minimize the threat of entanglement during 
operations. Therefore, although it is possible that a sea turtle might swim into one of the chains, it is not 
likely that the chain would wrap around and entangle the animal. Sea turtles would be unlikely to become 
entangled in these lines because of the large size of the lines (the anchor chain, anchor cable, and retrieval 
line would be approximately 18 inches, 6 inches, and 4 inches in diameter, respectively). Other structures 
and accessories are not prone to become wrapped around an object, thereby minimizing the possibility of 
an animal becoming entangled. They would be separated by several hundred feet as they extended out from 
the buoys, and would not be horizontally linked. Therefore, the potential for entanglement and subsequent 
direct impacts on for ESA-listed sea turtles is low. 

The amount, size, and type of anchor lines or other materials in the water column during operations may 
affect, but not likely to adversely affect ESA-listed sea turtles.  

Lighting 
Long-term, minor, adverse impacts on ESA-listed sea turtles would result from lighting used by the support 
vessel during operation, as described for non-endangered marine species in Section 4.2. Certain types of 
lighting are known to attract some marine organisms, including sea turtles. Artificial light can confuse adult 
turtles making their way to nesting habitat, or turtle hatchlings moving toward the water, possibly resulting 
in an increased risk of mortality (NMFS 2010d).  

Lighting used during operations would be limited to the vessels (navigation lights, spotlights, decklights, 
etc.) used to illuminate the work area both on the vessel and on the water. The buoys would also be lighted. 
Precautions would be made to minimize the amount of lighting needed directly on the water surface, as 
appropriate, without compromising the quality or safety of the work area. Such measures to be implemented 
during operations include downshielding the deck lights to illuminate only the deck and not the surrounding 
water surface. This is an important measure to minimize any attraction of ESA-listed sea turtles to the lights. 
Also, since the vessel would be stationary during these lighted operations, there is no risk for collision of 
an ESA-listed sea turtle.  
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The additional lighting associated with operational vessels may affect, but not likely to adversely affect 
ESA-listed sea turtles.  

Alteration to Prey Species Abundance and Distribution 
Long-term, negligible, adverse impacts on ESA-listed sea turtles are expected to occur as a result of 
alteration to prey species abundance and distribution associated with the proposed Project during operation, 
as described for non-endangered marine species in Section 4.2. 

The potential prey removal associated with operational vessels may affect, but not likely to adversely affect 
ESA-listed sea turtles. 

Air Emissions 
Negligible impacts on ESA-listed sea turtles are expected as a result of air emissions from LNGRVs or the 
support vessel during operation, as described for non-endangered marine species in Section 4.2.  

Air emissions associated with operational vessels may affect, but not likely to adversely affect ESA-listed 
sea turtles. 

4.3.3.3 Impacts of Decommissioning 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Short-term, minor, adverse impacts 
on ESA-listed sea turtles would occur from decommissioning the proposed Project. As described in Section 
4.3.1, decommissioning activities would produce similar water column impacts as previously described for 
construction activities. Decommissioning activities would result in similar short-term disturbance of 
sediments and potential turbidity increases where installed mooring components would be removed from 
the bottom. 

During the recovery of suction anchors, short-term, minor direct impacts could include increased turbidity 
and fish displacement. Suction anchors used to secure the mooring lines would be inspected and backed out 
by pumping seawater into the anchor and recovering it for onshore recycling/disposal. Alternatively, suction 
anchors could be cut below the mudline should conditions warrant. Driven piles would be abandoned in-
place upon decommissioning, resulting in a permanent removal of these structures as benthic habitat. 

Any ESA-listed sea turtles that are displaced during decommissioning of the proposed Port area are 
expected to return following construction. Alterations to seafloor habitats associated with decommissioning 
activities may affect, but not likely to adversely affect ESA-listed sea turtles.  

Turbidity 
Short-term, minor, adverse impacts on ESA-listed sea turtles would occur as a result of turbidity increases 
associated with proposed Project decommissioning in the same manner as described for non-endangered 
marine species in Section 4.2. The proposed Mainline and pipeline laterals would be abandoned in-place to 
be consistent with current federal policies to minimize adverse impacts, and the benthic habitat that has re-
established itself on the seafloor above the buried proposed Mainline would not be disturbed. Only the 
removal of the STL Buoy systems would require disturbing the benthic habitat below those structures, 
exposing ESA-listed sea turtles to short-term and minor increased turbidity in the water column. Once these 
systems are removed, that benthic habitat once again would become available for rapid recolonization by 
sessile and infaunal benthic organisms. The process of capping and flushing of the ends of the proposed 
Mainline could also result in short-term and minor impacts on ESA-listed sea turtles in the proposed Project 
area. Since the proposed Mainline itself would be abandoned in-place, no turbidity would be generated 
along its route. The short-term increase in turbidity associated with decommissioning activities may affect, 
but not likely to adversely affect ESA-listed sea turtles.  
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Routine Discharges 
As discussed in Section 4.1, the routine vessel discharges during proposed Project operation would not 
result in adverse impacts on ESA-listed sea turtles in the proposed Project area. Routine discharges from 
decommissioning vessels would include deck runoff and engine cooling water similar to construction. All 
gray water and sanitary wastewater would be stored onboard for appropriate disposal. All discharges from 
the marine vessels would comply with USCG requirements and the requirements highlighted in Table 1.4-1. 
Routine discharges during decommissioning activities would have similar impacts as those for construction; 
these impacts are discussed in Section 4.3.2.1. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of proposed Project 
decommissioning could degrade water quality with potential adverse short-term impacts on ESA-listed sea 
turtles in the proposed Project area. Dissipation rates have been predicted to be rapid. A model was 
developed using NOAA's ADIOS to predict the dissipation rate of the maximum most probable discharge 
of 2,500 barrels (105,000 gallons) of fuel oil. Dissipation was rapid; the amount of time it took to reach 
concentrations of less than 0.05 percent varied between 0.5 and 2.5 days, depending on ambient wind. 
Concentrations of less than 0.5 percent occurred within 44 hours with 10 knot winds and within 11 hours 
with 20 knot winds. A spill during decommissioning activities would have similar impacts as a spill during 
construction; these impacts are discussed in Section 4.3.3.1. 

Noise 
Short-term, minor, adverse impacts could affect ESA-listed sea turtles during proposed Project 
decommissioning. Service vessel noise is the primary noise-producing factor during decommissioning. 
A more detailed discussion of underwater noise resulting from decommissioning activities associated with 
the proposed Project is provided in Section 4.11. Since pile driving is limited to construction activities only 
in the unlikely event geotechnical conditions preclude use of suction anchors, the potential for noise impacts 
during operations is substantially reduced and limited to noise associated with the support vessel, with 
similar impacts as described for non-endangered marine species in Section 4.2. 

The noise generated during decommissioning activities would be primarily from vessels and would be 
expected to be at similar levels as during construction activities. Noise impacts during decommissioning 
would be limited to the immediate proposed Project area, where the vessels would be located. 
Decommissioning would not require any pile driving, pipe laying, trenching, or backfilling. Therefore, the 
noise associated with those activities would be absent and the overall noise generated during 
decommissioning would be substantially less than during construction. 

In general, ESA-listed sea turtle exposure to support vessel noise would only occur for a finite period of 
time and would not be expected to have long-term population-level impacts. All sound sources from the 
decommissioning phase of the proposed Project are considered to have a minor impact on species of sea 
turtles. Because the behavioral response of sea turtles to a perceived marine sound depends on a range of 
factors, including: (1) the SPL; (2) frequency, duration, and novelty of the sound; (3) the physical and 
behavioral state of the animal at the time of perception; and (4) the ambient acoustic features of the 
environment (Hildebrand 2004), it is more difficult to predict behavioral shifts due to anthropogenic sounds. 
The radiation of sound to marine waters during the construction phase of the proposed Project would be 
within the immediate vicinity of the proposed Project and effects would be expected to be temporary, hence 
“harassment” (TTS) for all species is expected to be minor. Although species abundance varies by season 
in the ROI, the likelihood of “harm” (PTS) or “harassment” (TTS) from the proposed Project to individuals 
or species due to underwater sound is unlikely because of the transient and seasonal nature of the species 
moving through the ROI, and the ability of animals to move away from sound sources. 
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The short-term increase in ambient noise associated with decommissioning activities may affect, but not 
likely to adversely affect ESA-listed sea turtles. 

Vessel Traffic 
Short-term, minor, adverse impacts on ESA-listed sea turtles would occur as a result of vessel traffic during 
proposed Project decommissioning in the same manner as described for non-endangered marine species in 
Section 4.2. It is estimated that the majority of vessel traffic would be within the proposed Project area, 
with large vessel movement and speed contingent upon the task performed and duration (e.g., proposed 
Mainline installation). These vessels would most likely mobilize and demobilize once. Crew boats, on the 
other hand, would operate and transit the site more frequently, depending on duty.  

Large vessels are only likely to mobilize/demobilize to the construction site once, whereas smaller vessels 
may transit the proposed Project area multiple times. Therefore, large vessels used for construction would 
only be a concern for a short duration. Additionally, a Marine Mammal and Sea Turtle Vessel Strike 
Avoidance Plan has been prepared to decrease risk of collisions (Appendix L). The mitigation measures 
detailed in Section 4.2.8 would be taken to avoid collisions. 

Vessel traffic during decommissioning is limited to support vessels. Decommissioning activities would 
require an increase in vessel traffic similar to that associated with construction, but of lesser intensity. 
Therefore, the risk of vessel strikes would be similar (or less than) to the risk associated with construction 
activities. The minor increase in vessel traffic may affect, but not likely to adversely affect ESA-listed sea 
turtles. 

Water Quality 
As discussed above for turbidity, water quality impacts associated with decommissioning would result in 
short-term, minor impacts on ESA-listed sea turtles. The routine vessel discharges during decommissioning 
discussed in Section 4.1 would not result in adverse impacts on ESA-listed sea turtles, but could degrade 
water quality. Decommissioning activities may also discharge water, causing a short-term increase in ocean 
temperature that may affect, but not likely to adversely affect ESA-listed sea turtles. 

Ingestion of Marine Debris 
Short-term, negligible, adverse impacts on ESA-listed sea turtles would result from the accidental release 
of marine debris (e.g., ropes, plastic, etc.) during decommissioning, similar to effects of construction, as 
described in Section 4.3.3.1. Sea turtles ingesting marine debris are susceptible to blockage in the digestive 
system, internal damage, or an accumulation of toxins that may be present in the debris. Existing regulations 
prohibit the disposal of plastic, dunnage, lining, floating packing materials, and all other trash within 
12 miles of the coast. Further, as a SOP, all vessels associated with the proposed Project would be prohibited 
from dumping trash of any kind. Solid waste management training would be provided that emphasizes the 
importance of minimizing impacts on marine mammals, sea turtles, and migratory birds. This combination 
of proposed Project policy and existing regulations would ensure that any marine debris accidentally 
expended within the proposed Project area would be negligible. Therefore, the potential accidental release 
of marine debris associated with decommissioning activities may affect, but not likely to adversely affect 
ESA-listed sea turtles. 

Entanglement 
Short-term, minor, adverse impacts on ESA-listed sea turtles would result from entanglement during 
decommissioning, as described in Section 4.3.3.1. Entanglement in derelict fishing gear, ropes, lines, or 
other marine debris has received much attention in recent decades and is an important threat to sea turtles. 
A 25-year dataset assembled by the Ocean Conservancy reported that fishing line, rope, and fishing nets 
accounted for most entanglements, with the remainder due to encounters with various items such as bottles, 
cans, and plastic bags (Ocean Conservancy 2010).  
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Barges and other vessels would use fixed anchoring methods, and the associated anchor cables could pose 
a risk of entanglement to ESA-listed sea turtles. Sea turtles could be entangled by anchors, anchor lines, or 
buoy lines deployed during decommissioning, but the potential for such an event would be low. Anchor 
lines securing barges would be large in diameter, knotless, non-floating, and taut, and would only be 
deployed for a short period of time. In addition, anchor lines would be separated by hundreds of feet as they 
radiated away from the vessel and would not be laterally connected to other lines, thereby avoiding the 
creation of a “web effect.” With adherence to best management practices for detection of sea turtles in the 
area, the potential for entanglement associated with construction activities would be minimized. Combined, 
these factors would decrease the potential for sea turtle entanglement and impacts would be short-term and 
minor, and may affect, but not likely to adversely affect ESA-listed sea turtles. 

Lighting 
Short-term, minor, adverse impacts on ESA-listed sea turtles would result from lighting used by support 
vessels during decommissioning, as described for construction in Section 4.3.3.1. Artificial light could 
potentially confuse sea turtles approaching the proposed Project area where lighting is used during 
decommissioning. Lighting used during decommissioning would primarily be limited to the vessels 
(navigation lights, spotlights, decklights, etc.) used to illuminate the work area both on the vessel and on 
the water. Lights would be downshielded to illuminate the deck only and would not intentionally illuminate 
the surrounding waters. The Applicant has committed to minimize the amount of lighting needed directly 
on the water surface, while still providing a safe work area.  

Sea turtles may be attracted to the lighting used during proposed Project construction, operations, or 
decommissioning. However, the nature of the other associated stressors covered in this section associated 
with the construction activities (i.e., noise, seafloor disturbance, etc.) would likely cause animals to move 
away from those activities, rather than be attracted to the proposed Project area because of the lighting, 
resulting in minor and short-term impacts during decommissioning. The level at which ESA-listed sea 
turtles would be attracted to this type of lighting is expected to be minimal, as discussed for construction 
impacts. 

The additional lighting associated with construction vessels may affect, but not likely to adversely affect 
ESA-listed sea turtles.  

Alteration to Prey Species Abundance and Distribution 
Short-term, negligible, adverse impacts on ESA-listed sea turtles would be expected to occur as a result of 
alteration to prey species abundance and distribution associated with the proposed Project during 
decommissioning by turbidity, sedimentation, and noise, as well as entrainment during water withdrawals. 
Such water withdrawals would be expected to be similar to those described for construction 
(Section 4.3.3.1). The displacement of some prey species, like fish, may actually attract sea turtles away 
from the proposed Project decommissioning. Since potential impacts on sea turtle prey species would be 
short-term and confined to the general vicinity of the decommissioning activities may affect, but not likely 
to adversely affect ESA-listed sea turtles. 

Air Emissions 
Negligible impacts on ESA-listed sea turtles would be expected as a result of air emissions from support 
vessels during decommissioning, similar in scope to impacts during construction, as described in 
Section 4.3.3.1. Air emissions would be expected to be similar to that of other vessels transiting the 
approach to Ambrose Channel in the proposed Project area. Components that have the potential to leak, 
such as connectors, valves, and flanges, are situated in a confined space that would include gas leakage 
detectors to alert workers of any issues immediately. Additionally, SOPs would be enacted to reduce the 
potential for fugitive emissions. Decommissioning activities would contribute a very minimal portion of 
total air emissions in the New York Bight, and emissions would be short-term. Therefore, negligible air 
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emissions associated with decommissioning activities may affect, but not likely to adversely affect ESA-
listed marine mammals. 

4.3.4 Fish 
The Atlantic sturgeon is the only ESA-listed species within the ROI (Table 4.3-1). Threatened and 
endangered finfish are listed under the ESA (16 U.S.C. 1531 et. seq.) by the NOAA Fisheries Office of 
Protected Resources. The Atlantic sturgeon (Acipenser oxyrinchus), may be present in New York waters. 
In February 2012, NOAA Fisheries designated the New York Bight, Chesapeake Bay, South Atlantic, and 
Carolina Distinct Population Segments (DPSs) as endangered (75 Federal Register 61872). NOAA also 
designated the Gulf of Maine DPS as threatened (75 Federal Register 61872). The range of all five DPSs 
overlaps, therefore Atlantic sturgeon originating from any of the five DPSs has the potential to be present 
within the proposed Project area. Data from the New York Bottom Trawl Survey from Montauk Point to 
New York Harbor did not capture Atlantic sturgeon in more than 66 feet of water (sampling was conducted 
up to a maximum of 115 feet) (Dunton et al. 2010). During this survey, most Atlantic sturgeon were 
captured between 16 and 33 feet offshore of the Rockaway area, approximately 7.0 nautical miles from 
Ambrose Channel during spring and fall. The New York Bight DPS includes all anadromous Atlantic 
sturgeon that are spawned in the watersheds that drain into the coastal waters of the Long Island Sound, the 
New York Bight, and Delaware Bay from Chatham, Massachusetts to the Delaware-Maryland border on 
Fenwick Island. Within this range, Atlantic sturgeon have been documented from the Hudson and Delaware 
rivers, as well as the mouth of the Connecticut and Taunton rivers, and throughout Long Island Sound 
(NOAA 2012). There have only been incidental catches of Atlantic sturgeon in the waters of Rhode Island 
in recent years, with the majority occurring nearshore (less than 3 miles from shore) (NOAA 2007).  

4.3.4.1 Impacts of Construction 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Short-term, negligible, adverse 
impacts on Atlantic sturgeon would occur as a result of seafloor disturbance during proposed Project 
construction. The plowed installation and burial of the proposed Mainline and pipeline laterals would result 
in a short-term disturbance of approximately 219 acres of seafloor along the length of the proposed Mainline 
route. No spawning habitat will be affected by proposed Project construction activities, as Atlantic surgeon 
spawn in hard-bottom, freshwater habitats. If a fish is within, or approaches, the proposed Project area 
during construction, it would likely move away from the activity. Any fish that are displaced during 
construction would be expected to return following construction. The seasonal migratory patterns and 
transient nature of juvenile and adult Atlantic sturgeon indicate there is the potential for this species to be 
present in the ROI; however, this species is not generally expected to occur in large numbers within the 
Project area. While data for sturgeon abundance is limited, should additional data as to the timing and 
concentration of Atlantic sturgeon become available to Liberty, a plan for a modified construction schedule 
can be evaluated that may further reduce the chances for interactions with Atlantic sturgeon. Additionally 
given this species preference for hard bottom riverine spawning habitat, which has been avoided by the 
proposed Project, benthic impacts to breeding Atlantic sturgeon from proposed Project construction is 
unlikely. Therefore, benthic habitat impacts expected to occur as a result of construction of the proposed 
Project may affect, but not likely to adversely affect Atlantic sturgeon. 

Turbidity 
Short-term, negligible, adverse impacts on Atlantic sturgeon occur from turbidity associated with 
construction of the proposed Project. Potential impacts would not be materially different than those 
described in Section 4.2.2. As presented in more detail in Section 4.2.2.1, turbidity impacts resulting from 
construction activities are expected to be focused around the proposed Mainline. The seasonal migratory 
patterns and transient nature of juvenile and adult Atlantic sturgeon indicate there is the potential for this 
species to be present in the ROI; however, this species is not generally expected to occur in large numbers 
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within the Project area. Additionally given this species preference for hard bottom riverine spawning 
habitat, which has been avoided by the proposed Project, impacts to breeding Atlantic sturgeon from 
proposed Project construction is unlikely. Therefore, turbidity impacts expected to occur as a result of 
construction of the proposed Project may affect, but not likely to adversely affect Atlantic sturgeon. 

Vessel Intake and Discharges 
There would be no impacts due to impingement of Atlantic sturgeon during construction activities, because 
the proposed Project intake velocities would be less than 0.5 ft/sec in keeping with best technology available 
standards set forth in Section 316(b) regulations under the CWA. These velocities are sufficiently low 
enough to allow juvenile and adult fish to escape impingement. The seasonal migratory patterns and 
transient nature of juvenile and adult Atlantic sturgeon indicate there is the potential for this species to be 
present in the ROI; however, this species is not generally expected to occur in large numbers within the 
Project area. Additionally given this species preference for hard bottom riverine spawning habitat, which 
has been avoided by the proposed Project, impacts to breeding Atlantic sturgeon from proposed Project 
construction is unlikely. Therefore, construction support vessel intake and discharge impacts expected to 
occur as a result of construction of the proposed Project are not likely to affect Atlantic sturgeon. 

Hydrostatic Testing Intake and Discharge 
There would be no impacts due to impingement of Atlantic sturgeon during hydrostatic testing intake. 
Hydrostatic testing discharge might briefly and locally degrade water quality, with minor impacts on marine 
fish. The seasonal migratory patterns and transient nature of juvenile and adult Atlantic sturgeon indicate 
there is the potential for this species to be present in the ROI; however, this species is not generally expected 
to occur in large numbers within the Project area. Additionally given this species preference for hard bottom 
riverine spawning habitat, which has been avoided by the proposed Project, impacts to breeding Atlantic 
sturgeon from proposed Project construction is unlikely. Therefore, hydrostatic testing impacts expected to 
occur as a result of construction of the proposed Project are not likely to affect Atlantic sturgeon. 

LNGRV Commissioning  
Short-term, negligible, adverse impacts on Atlantic sturgeon would result from water discharge from initial 
LNGRV commissioning due to thermal plumes. Once the LNGRVs have been fully commissioned, no 
discharges are anticipated from LNGRVs during natural gas offloading at the proposed Port facilities. It is 
estimated that the average cooling water intake/discharge rate for a LNGRV could approach 8.2 mgd during 
this period. Based on CORMIX modeling (Appendix J), the estimated temperature difference between 
cooling water intake and discharge is anticipated to be in the range of approximately 9°F to 14°F (5°C to 
8°C), with a maximum difference of 18°F (10°C). Compliance with the USEPA’s 1.8°F excess temperature 
criterion is predicted to occur within less than 90 feet of the point of discharge, which is well within the 
typical 328-foot regulatory mixing zone. The plume centerline temperature is predicted to drop from 18°F 
greater than ambient at the point of discharge to less than 1.8°F greater than ambient within approximately 
30 to 90 feet downcurrent of the point of discharge. The seasonal migratory patterns and transient nature of 
juvenile and adult Atlantic sturgeon indicate there is the potential for this species to be present in the ROI; 
however, this species is not generally expected to occur in large numbers within the Project area. 
Additionally given this species preference for hard bottom riverine spawning habitat, which has been 
avoided by the proposed Project, impacts to breeding Atlantic sturgeon from proposed Project construction 
is unlikely. Therefore, LNGRV commissioning impacts expected to occur as a result of construction of the 
proposed Project are not likely to affect Atlantic sturgeon. 

Routine Discharges 
As discussed in Section 4.1, routine vessel discharges during the proposed Project construction would not 
result in adverse impacts on fish species, including Atlantic sturgeon. Routine discharges from these marine 
vessels would include deck runoff and engine cooling water. All gray water and sanitary wastewater would 
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be stored onboard for appropriate disposal. All discharges from the marine vessels would comply with 
USCG requirements and the requirements highlighted in Table 1.4-1. Juvenile and adult fish have sufficient 
mobility to evacuate or avoid unfavorable conditions. Therefore, routine discharges would have a negligible 
impact on fish populations. Additionally given this species preference for hard bottom riverine spawning 
habitat, which has been avoided by the proposed Project, impacts to breeding Atlantic sturgeon from 
proposed Project construction is unlikely. Therefore, routine discharge impacts expected to occur as a result 
of construction of the proposed Project are not likely to affect Atlantic sturgeon. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of construction could 
degrade water quality with potential adverse short-term impacts on fish species, including Atlantic sturgeon. 
In the case of an emergency, a SPCC Plan would be followed to handle any accidental spills so that they 
would be small and not enter the ocean. Models suggest that a spill of up to 84 gallons would rapidly 
dissipate, with wind stress and abiotic factors affecting the actual rate of dispersion. Based on a NOAA 
ADIOS model, predicted dissipation of a maximum spill of 2,500 barrels (105,000 gallons) is rapid. Using 
a 10-knot wind, oil concentrations of 0.5 percent occurred within 44 hours, and reached less than 
0.05 percent within 58 hours. Modeling a 20-knot wind, 0.5 percent concentrations were reached within 
11 hours, and less than 0.05 percent oil was reached within 11 hours. The seasonal migratory patterns and 
transient nature of juvenile and adult Atlantic sturgeon indicate there is the potential for this species to be 
present in the ROI; however, this species is not generally expected to occur in large numbers within the 
Project area. Additionally given this species preference for hard bottom riverine spawning habitat, which 
has been avoided by the proposed Project, impacts to breeding Atlantic sturgeon from proposed Project 
construction is unlikely. Therefore, accidental release impacts expected to occur as a result of construction 
of the proposed Project are not likely to affect Atlantic sturgeon. 

Noise 
Proposed Project-related impacts on Atlantic sturgeon would be similar to impacts on other fish species, as 
discussed in Section 4.2.4. The injury criteria for fish often comes from piling driving information derived 
from California Department of Transportation’s Fisheries Habitat Working Group (FHWG 2008). This 
guidance document reports 206 dBpeak re 1 μPa as peak level and 187 dB re 1 μPa cSEL for fish over 
2 grams. Because data on hearing capabilities exist for perhaps only 100 of the 29,000 or more extant 
species of fish (Popper et al. 2006), any extrapolation of hearing capabilities between different species is 
speculative (ICF Jones & Stokes 2009). 

The FHWG criteria does not address behavioral effects of noise on fish, as little is known regarding the 
threshold levels for such effects. As a conservative measure, NOAA Fisheries and USFWS generally have 
used SPL 150 dB re 1 μPa as the threshold for behavioral effects to ESA-listed fish species (salmon and 
bull trout) for most biological opinions evaluating pile driving, citing that sound pressure levels in excess 
of SPL 150 dB re 1 μPa can cause short-term behavioral changes (startle and stress) that could decrease a 
fish’s ability to avoid predators (ICF Jones & Stokes 2009).  

Specifically, Atlantic sturgeon use particle motion to detect sounds around them (Lovella et al. 2005). Since 
Atlantic sturgeon have swim bladders, they may be more vulnerable to acoustic stress, because pile driving 
can rapidly expand and contract the swim bladder, as well as rupture capillaries (Caltrans 2001). The 
gradual increase in activities (and noise; see Section 4.11.6) would allow Atlantic sturgeon to vacate the 
area, thus avoiding the risk of injury or mortality. This avoidance response would also preclude any 
interactions between other equipment and Atlantic sturgeon. Short-term, minor, adverse impacts on the 
Atlantic sturgeon would be expected to occur as a result of construction noise of the proposed Project. 
However, the isolated nature of impacts would not result in population-level impacts. Therefore, impacts 
expected to occur as a result of construction noise of the proposed Project may affect, but not likely to 
adversely affect Atlantic sturgeon.  
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Vessel Traffic 
Short-term, negligible, adverse impacts on Atlantic sturgeon would occur as a result of construction vessel 
traffic during proposed Project construction. Construction of the proposed Project would result in a slight 
increase in vessel traffic. The proposed Port facilities would be located adjacent to the approach to the 
Ambrose Channel, already one of the busiest shipping channels on the U.S. Atlantic Coast. Therefore, this 
slight increase in vessel traffic would be negligible in comparison to existing vessel traffic in the area.  

Vessel strikes do pose threats to a limited number of large, slow-moving fish at the surface (Kappel 2005), 
although this is not considered a major threat to most marine fish expected to occur within the ROI. 
Sturgeon, particularly Atlantic sturgeon, are vulnerable to ship strikes (Brown and Murphy 2010). Vessel 
strikes may occur for a limited number of fish at the surface; however, the slight increase in vessel traffic 
during construction would not substantially increase the strike risk from existing vessel traffic in the area. 
The seasonal migratory patterns and transient nature of juvenile and adult Atlantic sturgeon indicate there 
is the potential for this species to be present in the ROI; however, this species is not generally expected to 
occur in large numbers within the Project area. Additionally given this species preference for hard bottom 
riverine spawning habitat, which has been avoided by the proposed Project, impacts to breeding Atlantic 
sturgeon from proposed Project construction is unlikely. Therefore, vessel strike impacts expected to occur 
as a result of construction of the proposed Project may affect, but not likely to adversely affect Atlantic 
sturgeon. 

Ingestion of Marine Debris 
Short-term, negligible, adverse impacts on Atlantic sturgeon would result from the accidental release of 
marine debris (e.g., ropes, plastic, etc.) during construction. Marine debris of a size that can be swallowed 
by a fish could be eaten either at the surface, in the water column, or at the seafloor; therefore, all six trophic 
guilds may be impacted. Coastal bottom-dwelling predators and estuarine bottom-dwelling predators, such 
as crab-eaters and benthivores, could ingest materials from the seafloor. The potential for fish to encounter 
and ingest marine debris depends on their feeding group, size, and geographic range. While no aspect of 
the proposed action includes the intentional “dumping” of debris in the marine environment, it is possible 
that during routine construction activities some construction-related debris could end up as marine debris. 
Existing regulations prohibit the disposal of plastic, dunnage, lining, floating packing materials, and all 
other trash within 12 miles of the coast. Further, as a SOP, all vessels associated with the proposed Project 
would be prohibited from dumping trash of any kind. Solid waste management training would be provided 
that emphasizes the importance of minimizing impacts on marine mammals, sea turtles, and migratory 
birds, and is directly applicable to minimizing impacts on Atlantic sturgeon. This combination of proposed 
Project policy and existing regulations would ensure that any marine debris accidentally expended within 
the proposed Project area would be negligible. The seasonal migratory patterns and transient nature of 
juvenile and adult Atlantic sturgeon indicate there is the potential for this species to be present in the ROI; 
however, this species is not generally expected to occur in large numbers within the Project area. 
Additionally given this species preference for hard bottom riverine spawning habitat, which has been 
avoided by the proposed Project, impacts to breeding Atlantic sturgeon from proposed Project construction 
is unlikely. Therefore, marine debris impacts expected to occur as a result of construction of the proposed 
Project are not likely to affect Atlantic sturgeon. 

Entanglement 
Negligible impacts on Atlantic sturgeon would occur from entanglements in anchor lines, tethers, or other 
materials during construction. Unlike typical fishing nets and lines, the equipment used during construction 
would not be designed for trapping or entanglement purposes. It may be possible that an item capable of 
entangling a fish (rope, plastic, etc.) could inadvertently fall into the water from the deck of a construction 
vessel. Most fish entanglement observations involve abandoned or discarded nets, lines, and other materials 
that form loops or incorporate rings (Derraik 2002; Keller et al. 2010; Laist 1987; Macfadyen et al. 2009). 
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A 25-year dataset assembled by the Ocean Conservancy reported that fishing line, rope, and fishing nets 
accounted for 68 percent of fish entanglements, with the remainder due to encounters with various items 
such as bottles, cans, and plastic bags (Ocean Conservancy 2010).  

Fish entanglement occurs most frequently at or just below the surface or in the water column where objects 
are suspended. A smaller number involve objects on the seafloor, particularly abandoned fishing gear 
designed to catch bottom fish or invertebrates (Ocean Conservancy 2010). More fish species are entangled 
in coastal waters and the continental shelf than elsewhere in the marine environment because of higher 
concentrations of human activity (e.g., fishing, sources of entangling debris), higher fish abundances, and 
greater species diversity (Helfman et al. 2009; Macfadyen et al. 2009).  

STL tethers and anchor lines securing the derrick/lay barge would be large in diameter, knotless, 
nonfloating, and taut, and would only be deployed for a short period of time. These materials would be too 
large to entangle a fish. In addition, anchor lines would be separated by hundreds of feet as they radiated 
away from the vessel and would not be laterally connected to other lines, thereby avoiding the creation of 
a “web effect.” Therefore, entanglement impacts expected to occur as a result of construction of the 
proposed Project are not likely to affect Atlantic sturgeon. 

Lighting 
Short-term, minor, adverse impacts on Atlantic sturgeon would result from lighting used during 
construction. Lighting used during construction would primarily be limited to the vessels (navigation lights, 
spotlights, decklights, etc.) used to illuminate the work area both on the vessel and on the water. Lights 
would be downshielded to illuminate the deck only and would not intentionally illuminate the surrounding 
waters. Certain types of lighting are known to attract some marine organisms, including fish. Artificial light 
can temporarily influence feeding patterns in isolated areas where small baitfish are attracted to lighting, 
which draws in larger predatory species that feed on those prey species. Precautions would be made to 
minimize the amount of lighting needed directly on the water surface, as appropriate, while maintaining a 
safe work area. Therefore, impacts expected to occur as a result of construction lighting of the proposed 
Project may affect, but not likely to adversely affect Atlantic sturgeon. 

Alteration to Prey Species Abundance and Distribution 
Benthic fauna serve as a food source for Atlantic sturgeon; therefore, indirect adverse impacts on benthic 
communities during construction could cause individual fish to avoid feeding in the area for a short period 
and move into adjacent areas. The benthic community associated with the seafloor would be expected to 
rapidly recover following disturbance (Brooks et al. 2006). Typically, following this type of disturbance, a 
diverse benthic infaunal community would be recolonized from organisms associated with substrate 
adjacent to disturbed areas within a matter of one to three years (Byrnes et al. 2004; Lundquist et al. 2010), 
resulting in long-term moderate, but isolated, impacts on the benthic prey species abundance and 
distribution. However, the isolated areas of impact would not result in population-level effects to the benthic 
community, and thus Atlantic sturgeon populations, of the New York Bight. The seasonal migratory 
patterns and transient nature of juvenile and adult Atlantic sturgeon indicate there is the potential for this 
species to be present in the ROI; however, this species is not generally expected to occur in large numbers 
within the Project area. Additionally given this species preference for hard bottom riverine spawning 
habitat, which has been avoided by the proposed Project, impacts to breeding Atlantic sturgeon from 
proposed Project construction is unlikely. Therefore, prey species impacts expected to occur as a result of 
construction of the proposed Project may affect, but not likely to adversely affect Atlantic sturgeon. 

4.3.4.2 Impacts of Operation 
Benthic Habitat 
Impacts on benthic resources and habitat are discussed in Section 4.2.2. Long-term, minor, adverse impacts 
on Atlantic sturgeon would occur as a result of seafloor disturbance from anchor chain sweep during 
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proposed Project operation in the same manner as described in Section 4.2.4.1 for demersal fish. The anchor 
cables and flexible risers would disturb the seafloor as they sweep along the bottom substrate during routine 
operations. The seasonal migratory patterns and transient nature of juvenile and adult Atlantic sturgeon 
indicate there is the potential for this species to be present in the ROI; however, this species is not generally 
expected to occur in large numbers within the Project area. Additionally given this species preference for 
hard bottom riverine spawning habitat, which has been avoided by the proposed Project, impacts to breeding 
Atlantic sturgeon from proposed Project construction is unlikely. The benthic footprint of the proposed 
Project would permanently alter an area that might be used for foraging by the Atlantic sturgeon; however, 
the footprint is extremely small relative to the surrounding habitat. However, the isolated nature of impacts 
would not result in population-level impacts. Therefore, benthic habitat impacts expected to occur as a 
result of operation of the proposed Project may affect, but not likely to adversely affect Atlantic sturgeon. 

Turbidity 
Long-term, negligible, adverse impacts on Atlantic sturgeon would occur as a result of turbidity increases 
associated with the proposed Project operation, in the same manner as described in Section 4.2.4.1. Routine 
operation activities with potential to impact turbidity are limited to the movement and possible minor 
bottom scouring associated with anchor chains, wire, and umbilical systems. As previously discussed, the 
total area of seafloor expected to be directly impacted by such movement is 1.4 acres per buoy and any 
resulting turbidity is expected to be greatest within the approximate 3,138-foot radius footprint of the buoy 
mooring legs.  

As previously detailed (see Section 4.2.2.2), anchor chain sweep impacts are estimated to be less than those 
modeled for the proposed Calypso LNG Deepwater Port Project (USCG 2008), because of shorter anchor 
chain length, a smaller proportion of fine-size sediment, and lower current velocities. Suspended sediment 
concentrations are expected to be less than a maximum predicted value of 63 to 115 mg/L, and maximum 
plume size would be expected to be less than 558 to 807 feet. Maximum values reflect isolated and extreme 
conditions; typical TSS concentration and sediment plume size would be less. During routine operation, 
individual fish would likely avoid areas of increased turbidity, resulting in negligible impacts, though they 
would last throughout the life of the proposed Project. The seasonal migratory patterns and transient nature 
of juvenile and adult Atlantic sturgeon indicate there is the potential for this species to be present in the 
ROI; however, this species is not generally expected to occur in large numbers within the Project area. 
Additionally given this species preference for hard bottom riverine spawning habitat, which has been 
avoided by the proposed Project, impacts to breeding Atlantic sturgeon from proposed Project operation is 
unlikely. Therefore, turbidity impacts expected to occur as a result of operation of the proposed Project may 
affect, but not likely to adversely affect Atlantic sturgeon. 

LNGRV Ballast Water Intake 
No impact on Atlantic sturgeon would result from impingement from LNGRV ballast water intake over the 
life of the proposed Project. When an LNGRV is connected to an STL Buoy in regasification mode, 
seawater from its ballast water tanks would be used as a source of cooling water. Water would be recycled 
to and from the ballast water tanks, thus there would be no discharge of cooling water at the proposed Port 
facilities. It is estimated that while connected to the STL Buoy, the LNGRV would withdraw approximately 
1.93 mgd at the annual natural gas sendout rate of 400 MMscf/d, at intake velocities less than 0.5 ft/sec. 
Due to this low velocity, adult and juvenile Atlantic sturgeon would be capable of swimming away, 
avoiding impingement. Negligible impacts on Atlantic sturgeon via impingement would occur as a result 
of water intakes associated with the support vessel used during proposed Project operation due to the 
comparatively small sizes of those vessels and the volume of cooling water used. Therefore, LNGRV ballast 
water impacts expected to occur as a result of operation of the proposed Project are not likely to affect 
Atlantic sturgeon. 
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Routine Discharges 
Routine discharges would not result in adverse impacts on Atlantic sturgeon. Routine discharges would 
include deck runoff from the LNGRV and support vessel and engine cooling water from the support vessel. 
All gray water and sanitary wastewater would be stored on-board for appropriate disposal. All discharges 
from the marine vessels would comply with USCG requirements and the requirements highlighted in 
Table 1.4-1. Therefore, routine discharge impacts expected to occur as a result of operation of the proposed 
Project are not likely to affect Atlantic sturgeon. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
As presented in Section 4.2.4.1 (the impacts of construction on fisheries resources), the accidental release 
of materials is highly unlikely, although possible short-term, direct, and adverse impacts would result. In 
the most extreme case, acute mortality could result. Water quality could be affected in the spill area, but 
spills would likely dissipate. A model was developed using NOAA's ADIOS to predict the dissipation rate 
of the maximum most probable discharge of 2,500 barrels (105,000 gallons) of fuel oil. Dissipation was 
rapid; the amount of time it took to reach concentrations of less than 0.05 percent varied between 0.5 and 
2.5 days, depending on ambient wind. Concentrations of less than 0.5 percent occurred within 44 hours 
with 10 knot winds and within 11 hours with 20 knot winds. In the case of a spill, a SPCC Plan would be 
followed to stop or minimize any foreign substances from entering the ocean. The seasonal migratory 
patterns and transient nature of juvenile and adult Atlantic sturgeon indicate there is the potential for this 
species to be present in the ROI; however, this species is not generally expected to occur in large numbers 
within the Project area. Additionally given this species preference for hard bottom riverine spawning 
habitat, which has been avoided by the proposed Project, impacts to breeding Atlantic sturgeon from 
proposed Project operation is unlikely. Therefore, accidental release impacts expected to occur as a result 
of operation of the proposed Project may affect, but not likely to adversely affect Atlantic sturgeon. 

LNG Spills 
Short-term, minor, direct adverse impacts on Atlantic sturgeon could occur in the unlikely event of an LNG 
spill. All LNGRVs are designed with features to minimize the potential for LNG spills (see Section 2.1). 
However, if an LNG spill were to occur, potential impacts would include exposure to low-temperature LNG 
at the water surface, possibly resulting in frostbite or death and asphyxiation by natural gas vapors above 
the surface of the water. These impacts would likely occur in the immediate vicinity of the spill location; 
the time frame of the impact is limited (see Section 5). Since LNG would boil off as natural gas at the 
surface, depth and pressure required for gas to dissolve (Artemov et al. 2005) in surface waters would not 
be sufficient and gas vapors would disperse. In addition, the time frame for these impacts would be limited, 
and adverse toxic impacts would be expected to be minor after the LNG boiled off and the vapors dispersed. 

The potential for a release of natural gas from the proposed Mainline and pipeline laterals is remote. The 
proposed Mainline and pipeline laterals would be buried or covered before proposed Port operations 
commence, making damage to the pipeline resulting in leaks less likely. Other than the unlikely event of a 
pipe leak or rupture, operation of the proposed Mainline and pipeline laterals are not expected to create 
environmental disturbances. While Patin (1999) suggests that for fish species an adverse pattern (impaired 
movement, cell damage and other anomalies) indicative of toxicity resulted from the sudden release of 
natural gas (methane) into the marine environment, avoidance effects were observed when concentrations 
of dissolved gas ranged from 0.1 to 0.5 mg/L. Fry of species in laboratory studies showed avoidance 
behavior in the presence of 0.02 to 0.05 mg/L of gas. Increased temperatures and decreased oxygen 
saturation appeared to increase the susceptibility of fish to these impacts (Patin 1999). However, while 
chronic exposure of fish to the presence of natural gas in the water environment may suggest a relatively 
low resistance for behavior response and fish mortality, additional study is lacking.  

In addition, dissolution of natural gas into the marine environment also occurs naturally from seeps and 
from methane hydrates and contributes to higher methane concentrations in some regions of the earth’s 
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marine environment. These are typically more gradual releases of methane, occurring over an extended 
period of time, with finer bubble sizes ranging from 0.04 to 0.4 inches and typically at significantly greater 
depths (greater than 295 feet), pressures and lower temperatures than those along the proposed Mainline 
and pipeline laterals. Smaller bubble sizes and greater depths and pressures contribute to more gas being 
dissolved and less gas (calculated at approximately 18 percent at approximately 295 feet) reaching the 
surface for atmospheric dispersion (Artemov et al. 2005). Studies specifically relating to toxicity impacts 
on indigenous fish in these likely elevated gas environments were not readily available. 

In general, whether a release is sudden or extended, physics dictate that any methane would gradually 
dissolve into the water column during the lifetime of the bubble as described by Fick's law, taking into 
account Henry's law constants, partial pressure and concentrations of dissolved gases (Artemov et al. 2005). 
Once a gas bubble reaches the surface, it would rise (being lighter than air) and be dispersed by air currents. 
Neither methane seeps nor gas hydrates are found in the vicinity of the proposed Port or Mainline; therefore, 
background levels of methane are anticipated to be low and representative of waters in the New York Bight. 
If a subsea release of natural gas occurs, the limited quantity of gas released would rise to the water surface 
rapidly and would dissipate. Natural gas is non-toxic to the atmospheric environment. Any localized 
increase of natural gas concentration in the water column would be short-term, minor, would dissipate with 
time and distance, and would likely be avoided by Atlantic sturgeon. The seasonal migratory patterns and 
transient nature of juvenile and adult Atlantic sturgeon indicate there is the potential for this species to be 
present in the ROI; however, this species is not generally expected to occur in large numbers within the 
Project area. Additionally given this species preference for hard bottom riverine spawning habitat, which 
has been avoided by the proposed Project, impacts to breeding Atlantic sturgeon from proposed Project 
operation is unlikely. Therefore, LNG spill impacts expected to occur as a result of operation of the 
proposed Project may affect, but not likely to adversely affect Atlantic sturgeon. 

Planned and Unplanned Maintenance and Repair 
Short-term, minor, adverse impacts on Atlantic sturgeon would result from intake and discharge from 
support vessels during planned and unplanned maintenance and repair. Depending on the severity of the 
maintenance or repair, vessels would be similar to those used during construction as described in 
Section 4.3.4.1. Water use during construction is identified in Table 4.1-1. Maintenance vessels would also 
use screens and low-intake velocities (i.e., 0.5 ft/sec), thus water intake would have negligible impingement 
risk for Atlantic sturgeon. Discharges may cause temperature stress for these fish, but impacts would likely 
be short-term and minor. The extent and duration of planned and unplanned maintenance and repair impacts 
would likely change on a case-by-case basis. 

Repairs can be either minor or major. Minor repairs are typically shorter in duration and could include 
replacing faulty pressure transducers, or repairing a stuck valve. These kinds of repairs would require one 
diver support vessel with three or four anchors to hold its position. Minor repairs could take from a few 
days to several weeks depending on the nature of the problem.  

Major repairs, on the other hand, are longer in duration and typically require large construction vessels 
similar to those used to install the proposed Mainline and set the buoy and anchoring system. These vessels 
would typically mobilize from local ports, Canada, or the Gulf of Mexico. Major repairs typically require 
upfront planning, equipment procurement, and mobilization of vessels and possibly saturation divers. 
Examples of major repairs are damage to the riser or umbilical line and their possible replacement, damage 
to the proposed Mainline system and manifolds, or anchor chain replacement. These types of repairs could 
take up to two to four weeks. The seasonal migratory patterns and transient nature of juvenile and adult 
Atlantic sturgeon indicate there is the potential for this species to be present in the ROI; however, this 
species is not generally expected to occur in large numbers within the Project area. Additionally given this 
species preference for hard bottom riverine spawning habitat, which has been avoided by the proposed 
Project, impacts to breeding Atlantic sturgeon from proposed Project operation is unlikely. Therefore, 
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impacts expected to occur as a result of planned and unplanned maintenance and repair of the proposed 
Project may affect, but not likely to adversely affect Atlantic sturgeon. 

Noise 
Long-term, minor, adverse impacts on fish would result from noise generated during proposed Project 
operation. Support vessel and LNGRV noise is the primary noise producing factor during operations.  

A more detailed discussion of underwater noise resulting from operation activities associated with the 
proposed Project is provided in Section 4.11. The potential for noise impacts during operations is 
substantially reduced and limited to noise associated with LNGRV transiting and regasification and the 
support vessel. Underwater noise is anticipated to be produced by the LNGRVs during the approach, 
mooring, maneuvering on the buoy and regasification procedures. A standby support vessel would also be 
located in close proximity to the LNGRVs during mooring and regasification. The highest energy source 
of underwater sound during the operation phase would be from vessel transits near the proposed Port and 
from mooring activities. Vessel sounds during operations would result from propeller cavitation and 
propulsion, in addition to flow noise from water dragging across the hull and bubbles breaking in the wake. 
The dominant sound source from vessels would be propeller cavitation with noise intensity dependent upon 
size and speed of the vessel. Noise impacts from LNGRVs would be expected to be comparable to those 
generated by common and existing vessel traffic in the ROI.  

All operational sound sources are considered to have minor consequences to species of fish relative to 
“harm” criteria (PTS). The radiation of sound to marine waters during operations is expected to be 
temporary, hence “harassment” (TTS) for all species is considered minor. Although species abundance 
varies by season and species in the ROI, the likelihood of “harm” (PTS) or “harassment” (TTS) from the 
proposed Project to individuals or species due to underwater sound is unlikely because of the transient and 
seasonal nature of the species moving through the ROI, and the ability of animals to move away from sound 
sources. Therefore, impacts expected to occur as a result of operational noise of the proposed Project may 
affect, but not likely to adversely affect Atlantic sturgeon. 

Vessel Traffic 
Long-term, negligible, adverse impacts on Atlantic sturgeon would occur as a result of LNGRV and support 
vessel traffic during proposed Project operation. The proposed Port facilities would be located adjacent to 
the approach to the Ambrose Channel, already one of the busiest shipping channels on the U.S. Atlantic 
Coast. Therefore, this slight increase in vessel traffic would be negligible in comparison to existing vessel 
traffic in the area. Vessel strikes do pose threats to a limited number of large, slow-moving fish at the 
surface (Kappel 2005), although this is not considered a major threat to most marine fish expected to occur 
within the ROI. Sturgeon, particularly Atlantic sturgeon, are vulnerable to ship strikes (Brown and Murphy 
2010). Vessel strikes may occur for a limited number of fish at the surface; however, the slight increase in 
vessel traffic during operation would not substantially increase the strike risk from existing vessel traffic in 
the area. The seasonal migratory patterns and transient nature of juvenile and adult Atlantic sturgeon 
indicate there is the potential for this species to be present in the ROI; however, this species is not generally 
expected to occur in large numbers within the Project area. Additionally given this species preference for 
hard bottom riverine spawning habitat, which has been avoided by the proposed Project, impacts to breeding 
Atlantic sturgeon from proposed Project operation is unlikely. Therefore, vessel strike impacts expected to 
occur as a result of construction of the proposed Project may affect, but not likely to adversely affect 
Atlantic sturgeon. 

Ingestion of Marine Debris 
Long-term, negligible, adverse on marine fish would result from the accidental release of marine debris 
(e.g., ropes, plastic, etc.) during operation. Marine debris of a size that can be swallowed by a fish could be 
eaten either at the surface, in the water column, or at the seafloor; therefore, all six trophic guilds may be 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

4.0 – Environmental Consequences 4-114  

impacted. Coastal bottom-dwelling predators and estuarine bottom-dwelling predators, such as Atlantic 
sturgeon, could ingest materials from the seafloor. The potential for fish to encounter and ingest marine 
debris depends on their feeding group, size, and geographic range. As a SOP, all vessels associated with 
the proposed Project would be prohibited from dumping trash of any kind. Solid waste management training 
would be provided that emphasizes the importance of minimizing impacts on marine mammals, sea turtles, 
and migratory birds, and is directly applicable to minimizing impacts on Atlantic sturgeon. The seasonal 
migratory patterns and transient nature of juvenile and adult Atlantic sturgeon indicate there is the potential 
for this species to be present in the ROI; however, this species is not generally expected to occur in large 
numbers within the Project area. Additionally given this species preference for hard bottom riverine 
spawning habitat, which has been avoided by the proposed Project, impacts to breeding Atlantic sturgeon 
from proposed Project construction is unlikely. Therefore, ingestion of marine debris impacts expected to 
occur as a result of construction of the proposed Project are not likely to affect Atlantic sturgeon. 

Entanglement 
Long-term, negligible, adverse impacts on marine fish would result from entanglement during operation 
due to the large size of materials and remote chance that items capable of entangling a fish might be 
inadvertently discharged into the water. Impacts are expected to be similar to those described in 
Section 4.2.4.1. STL Buoy and anchor chains would be large in diameter, knotless, nonfloating, and taut. 
These materials would be too large to entangle a fish. In addition, anchor lines would be separated by 
hundreds of feet as they radiated away from the STL Buoy and would not be laterally connected to other 
lines, thereby avoiding the creation of a “web effect.” Therefore, entanglement impacts expected to occur 
as a result of operation of the proposed Project are not likely to affect Atlantic sturgeon. 

Lighting 
Long-term, minor, adverse direct and indirect impacts on Atlantic sturgeon would result from lighting used 
by the LNGRV and support vessel during operation, as described in Section 4.2.4.1. Lighting used during 
construction would primarily be limited to the vessels (navigation lights, spotlights, decklights, etc.) used 
to illuminate the work area both on the vessel and on the water. Lights would be downshielded to illuminate 
the deck only and would not intentionally illuminate the surrounding waters. Certain types of lighting are 
known to attract some marine organisms, including fish. Artificial light can temporarily influence feeding 
patterns in isolated areas where small baitfish are attracted to lighting, which draws in larger predatory 
species that feed on those prey species. Precautions would be made to minimize the amount of lighting 
needed directly on the water surface, as appropriate, while maintaining a safe work area. The lighting used 
on the proposed Project vessels may result in short-term and isolated fish attraction, but would not result in 
population-level impacts on Atlantic sturgeon in the proposed Project area. Therefore, impacts expected to 
occur as a result of operational lighting of the proposed Project may affect, but not likely to adversely affect 
Atlantic sturgeon. 

Alteration to Prey Species Abundance and Distribution 
Long-term, moderate, but isolated, impacts on the benthic prey species abundance and distribution would 
occur during operation, potentially affecting the primary benthic-dependent Atlantic sturgeon. 
Approximately 3.0 acres of seafloor would be occupied by proposed Port facilities or swept by the anchor 
chain and wire. This habitat area would be removed from access by organisms that otherwise would feed 
or live there. The seasonal migratory patterns and transient nature of juvenile and adult Atlantic sturgeon 
indicate there is the potential for this species to be present in the ROI; however, this species is not generally 
expected to occur in large numbers within the Project area. Additionally given this species preference for 
hard bottom riverine spawning habitat, which has been avoided by the proposed Project, impacts to breeding 
Atlantic sturgeon from proposed Project construction is unlikely. The benthic footprint of the proposed 
Project would permanently alter an area that might be used for foraging by the Atlantic sturgeon; however, 
the footprint is extremely small relative to the surrounding habitat. However, the isolated nature of impacts 
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would not result in population-level impacts. Therefore, prey species impacts expected to occur as a result 
of operation of the proposed Project may affect, but not likely to adversely affect Atlantic sturgeon. 

4.3.4.3 Impacts of Decommissioning 
Benthic Habitat 
As described in Section 4.3.4.1, decommissioning activities would produce similar benthic impacts as 
previously described for construction activities. Decommissioning activities would result in similar short-
term disturbance of sediments and potential turbidity increases where installed mooring components would 
be removed from the bottom. 

During the recovery of Port facility structures, short-term impacts resulting from increased turbidity and 
displacement could occur. Suction anchors would be cut below the mudline and abandoned in-place upon 
decommissioning, resulting in a permanent removal of these structures as benthic habitat. The seasonal 
migratory patterns and transient nature of juvenile and adult Atlantic sturgeon indicate there is the potential 
for this species to be present in the ROI; however, this species is not generally expected to occur in large 
numbers within the Project area. Additionally given this species preference for hard bottom riverine 
spawning habitat, which has been avoided by the proposed Project, benthic impacts to breeding Atlantic 
sturgeon from proposed Project decommissioning is unlikely. Therefore, benthic habitat impacts expected 
to occur as a result of decommissioning of the proposed Project are not likely to affect Atlantic sturgeon. 

Turbidity 
The proposed Mainline and pipeline laterals would be abandoned in-place to be consistent with current 
federal policies to minimize adverse impacts, and the benthic habitat that has re-established itself on the 
seafloor above the buried proposed Mainline would not be disturbed. Only the removal of the STL Buoy 
systems would require disturbing the benthic habitat below those structures, potentially exposing Atlantic 
sturgeon to short-term and minor increased turbidity in the water column. Once these systems are removed, 
that benthic habitat once again would become available for rapid recolonization by sessile and infaunal 
benthic organisms and benthic fish species. The process of capping and flushing of the ends of the proposed 
Mainline could also result in short-term and minor impacts on fish in the proposed Project area. Since the 
proposed Mainline itself would be abandoned in-place, no turbidity would be generated along its route. The 
seasonal migratory patterns and transient nature of juvenile and adult Atlantic sturgeon indicate there is the 
potential for this species to be present in the ROI; however, this species is not generally expected to occur 
in large numbers within the Project area. Additionally given this species preference for hard bottom riverine 
spawning habitat, which has been avoided by the proposed Project, benthic impacts to breeding Atlantic 
sturgeon from proposed Project decommissioning is unlikely. Therefore, turbidity impacts expected to 
occur as a result of decommissioning of the proposed Project are not likely to affect Atlantic sturgeon. 

Vessel Intake and Discharge 
Short-term, minor, adverse impacts on Atlantic sturgeon would result from intake and discharge from 
vessels used during decommissioning. Decommissioning activities would occur in the proposed Port area 
only; therefore, the extent of the impacts would be over a much smaller area than that associated with 
original construction. Section 4.3.4.1 discusses additional issues that may arise during decommissioning 
that are similar to construction impacts. The seasonal migratory patterns and transient nature of juvenile 
and adult Atlantic sturgeon indicate there is the potential for this species to be present in the ROI; however, 
this species is not generally expected to occur in large numbers within the Project area. Additionally given 
this species preference for hard bottom riverine spawning habitat, which has been avoided by the proposed 
Project, benthic impacts to breeding Atlantic sturgeon from proposed Project decommissioning is unlikely. 
Therefore, vessel intake and discharge impacts expected to occur as a result of decommissioning of the 
proposed Project are not likely to affect Atlantic sturgeon. 
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Routine Discharges 
As discussed in Section 4.1, the routine vessel discharges during proposed Project decommissioning would 
not result in adverse impacts on fish species. Routine discharges from these marine vessels would include 
deck runoff and engine cooling water similar to construction. All gray water and sanitary wastewater would 
be stored onboard for appropriate disposal. All discharges from the marine vessels would comply with 
USCG requirements and the requirements highlighted in Table 1.4-1. Section 4.3.4.1 discusses additional 
issues that may arise during decommissioning that are similar to construction impacts. The seasonal 
migratory patterns and transient nature of juvenile and adult Atlantic sturgeon indicate there is the potential 
for this species to be present in the ROI; however, this species is not generally expected to occur in large 
numbers within the Project area. Additionally given this species preference for hard bottom riverine 
spawning habitat, which has been avoided by the proposed Project, benthic impacts to breeding Atlantic 
sturgeon from proposed Project decommissioning is unlikely. Therefore, routine discharge impacts 
expected to occur as a result of decommissioning of the proposed Project are not likely to affect Atlantic 
sturgeon. 

Accidental Releases of Fuel, Oil, and Other Chemicals  
Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of proposed Project 
decommissioning could degrade water quality with potential adverse short-term impacts on fish species. 
Section 4.3.4.1 discusses additional issues that may arise during decommissioning that are similar to 
construction impacts. The seasonal migratory patterns and transient nature of juvenile and adult Atlantic 
sturgeon indicate there is the potential for this species to be present in the ROI; however, this species is not 
generally expected to occur in large numbers within the Project area. Additionally given this species 
preference for hard bottom riverine spawning habitat, which has been avoided by the proposed Project, 
benthic impacts to breeding Atlantic sturgeon from proposed Project decommissioning is unlikely. 
Therefore, accidental release impacts expected to occur as a result of decommissioning of the proposed 
Project are not likely to affect Atlantic sturgeon. 

Noise 
Short-term, minor, adverse impacts on fish would result from noise during proposed Project 
decommissioning. Service vessel noise is the primary noise-producing factor during decommissioning. 
A more detailed discussion of underwater noise resulting from decommissioning activities associated with 
the proposed Project is provided in Section 4.11. Potential impacts of continuous sounds on marine fish 
include TTS, physiological stress and behavioral responses (e.g., startle, alarm, avoidance), physiological 
damage to hearing structures, or in more severe instances, hemorrhaging in the body cavity (PTS). Chronic 
sub-lethal effects to physiology and behavior can also be detrimental, with the possibility of decreased 
survival or reproductive failure, resulting in low population abundance. The potential for noise impacts 
during decommissioning is substantially reduced and limited to noise associated with the support vessels, 
with similar impacts as described in Section 4.3.4.1. Therefore, impacts expected to occur as a result of 
decommissioning noise of the proposed Project may affect, but not likely to adversely affect Atlantic 
sturgeon. 

Vessel Traffic 
Short-term, negligible, adverse impacts on Atlantic sturgeon would occur as a result of vessel traffic during 
proposed Project decommissioning. Vessel traffic during decommissioning is limited to service vessels. 
The proposed Port facilities would be located adjacent to the approach to the Ambrose Channel, already 
one of the busiest shipping channels on the U.S. Atlantic Coast. Therefore, similar to construction, this 
slight increase in vessel traffic would be negligible in comparison to existing vessel traffic in the area. 
Sturgeon, particularly Atlantic sturgeon, are vulnerable to ship strikes (Brown and Murphy 2010). Vessel 
strikes may occur for a limited number of fish at the surface; however, the slight increase in vessel traffic 
during construction would not substantially increase the strike risk from existing vessel traffic in the area. 
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The seasonal migratory patterns and transient nature of juvenile and adult Atlantic sturgeon indicate there 
is the potential for this species to be present in the ROI; however, this species is not generally expected to 
occur in large numbers within the Project area. Additionally given this species preference for hard bottom 
riverine spawning habitat, which has been avoided by the proposed Project, impacts to breeding Atlantic 
sturgeon from proposed Project construction is unlikely. Therefore, vessel strike impacts expected to occur 
as a result of construction of the proposed Project may affect, but not likely to adversely affect Atlantic 
sturgeon. 

Ingestion of Marine Debris 
Short-term, negligible, adverse impacts on Atlantic sturgeon would result from the accidental release of 
marine debris (e.g., ropes, plastic, etc.) during operation. Marine debris of a size that can be swallowed by 
a fish could be eaten either at the surface, in the water column, or at the seafloor. Coastal bottom-dwelling 
predators and estuarine bottom-dwelling predators, such as Atlantic sturgeon, could ingest materials from 
the seafloor. The potential for fish to encounter and ingest marine debris depends on their feeding group, 
size, and geographic range. As a SOP, all vessels associated with the proposed Project would be prohibited 
from dumping trash of any kind. Solid waste management training would be provided that emphasizes the 
importance of minimizing impacts on marine mammals, sea turtles, and migratory birds dumping trash of 
any kind. Solid waste management training would be provided that emphasizes the importance of 
minimizing impacts on marine mammals, sea turtles, and migratory birds, and is directly applicable to 
minimizing impacts on Atlantic sturgeon. The seasonal migratory patterns and transient nature of juvenile 
and adult Atlantic sturgeon indicate there is the potential for this species to be present in the ROI; however, 
this species is not generally expected to occur in large numbers within the Project area. Additionally given 
this species preference for hard bottom riverine spawning habitat, which has been avoided by the proposed 
Project, impacts to breeding Atlantic sturgeon from proposed Project construction is unlikely. Therefore, 
ingestion of marine debris impacts expected to occur as a result of decommissioning of the proposed Project 
are not anticipated to affect Atlantic sturgeon. 

Entanglement 
Short-term, negligible, adverse impacts on Atlantic sturgeon would result from entanglement during 
operation due to the large size of materials and the remote chance that items capable of entangling a fish 
might be inadvertently discharged into the water. Unlike typical fishing nets and lines, the equipment used 
during decommissioning would not be designed for trapping or entanglement purposes. It may be possible 
that an item capable of entangling a fish (rope, plastic, etc.) could inadvertently fall into the water from the 
deck of a service vessel. STL tethers and anchor lines securing the derrick/lay barge would be large in 
diameter, knotless, nonfloating, and taut, and would only be deployed for a short period of time. These 
materials would be too large to entangle a fish. In addition, anchor lines would be separated by hundreds 
of feet as they radiated away from the vessel and would not be laterally connected to other lines, thereby 
avoiding the creation of a “web effect.” Therefore, entanglement impacts expected to occur as a result of 
decommissioning of the proposed Project are not likely to affect Atlantic sturgeon. 

Lighting 
Short-term, minor, adverse impacts on marine fish would result from lighting used by support vessels during 
decommissioning, as described in Section 4.3.4.1. Lighting used during decommissioning would primarily 
be limited to the vessels (navigation lights, spotlights, decklights, etc.) used to illuminate the work area 
both on the vessel and on the water. Lights would be downshielded to illuminate the deck only and would 
not intentionally illuminate the surrounding waters. Certain types of lighting are known to attract some 
marine organisms, including fish. Artificial light can temporarily influence feeding patterns in isolated areas 
where small baitfish are attracted to lighting, which draws in larger predatory species that feed on those 
prey species. Precautions would be made to minimize the amount of lighting needed directly on the water 
surface, as appropriate, while maintaining a safe work area. The lighting used on the proposed Project 
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vessels may result in short-term and isolated fish attraction, but would not result in population-level impacts 
on Atlantic sturgeon in the proposed Project area. Therefore, impacts expected to occur as a result of 
decommissioning lighting of the proposed Project may affect, but not likely to adversely affect Atlantic 
sturgeon. 

Alteration to Prey Species Abundance and Distribution 
Long-term, moderate, but isolated, adverse impacts on the benthic prey species abundance and distribution 
would occur during operation. Benthic fauna serve as a food source for fish in several trophic guilds (in 
particular, Atlantic sturgeon); therefore, indirect adverse impacts on benthic communities during 
decommissioning could cause individual fish to avoid feeding in the area for a short period and move into 
adjacent areas. The benthic community associated with the seafloor would be expected to rapidly recover 
following disturbance from decommissioning (Brooks et al. 2006). Typically, following this type of 
disturbance, a diverse benthic infaunal community would be recolonized from organisms associated with 
substrate adjacent to disturbed areas within a matter of one to three years (Byrnes et al. 2004; Lundquist et 
al. 2010), resulting in long-term, moderate, but isolated, impacts on the benthic prey species abundance and 
distribution. However, the isolated areas of impact would not result in population-level effects to the benthic 
community, or to the dependent fish species in the ROI, as described in Section 4.2.4.1. Therefore, prey 
species impacts expected to occur as a result of decommissioning of the proposed Project are not likely to 
affect Atlantic sturgeon. 

4.3.5 Coastal, Marine, and Migratory Birds 
Proposed Project-related impacts on threatened and endangered coastal, marine, and migratory birds would 
be similar to those experienced by other, non-listed coastal, marine, and migratory birds, as discussed in 
Section 4.2.6. Long-term, minor, adverse impacts on ESA-listed birds would be expected to occur as a 
result of construction, operation, and decommissioning of the proposed Project (Table 4.3-1). However, 
since the areas of impact would be isolated, they would not result in population-level impacts. Therefore, 
impacts expected to occur as a result of construction, operation, and decommissioning of the proposed 
Project may affect, but not likely to adversely affect coastal, marine, and migratory birds. 

4.3.6 Impacts of Alternatives 
The impacts of the proposed Port site on ESA-listed marine mammals, sea turtles, fish, and birds compared 
to those located in Study Areas B and D would be similar in scope to the impacts on all biological resources, 
as discussed in Section 4.2.7.1; however, the duration and extent of impacts would be greater for a port site 
located in Study Area D, as this would require a Mainline route nearly twice as long. Though the sites are 
similar, the sites in Study Areas B and D are situated on and/or adjacent to an active fishing ground and 
could have greater impacts on fisheries resources. 

Mainline routes C-1 and C-2 would have similar impacts on threatened and endangered marine mammals, 
sea turtles, fish, and birds as the Mainline routes are in the same general vicinity. 

Because impact piling was assessed to have the highest potential for sound generation (over the widest area) 
associated with the proposed Project, the decision was made that the anchors would be installed at the 
proposed Project using suction anchors. If necessary, driven piles could be used as an alternative to the 
suction anchors in the unlikely event geotechnical conditions preclude use of suction anchors. Several 
different anchor alternatives have been considered for the proposed Project, including suction anchors, 
driven piles, fluke anchors, gravity-based anchors, and grouted pile anchors. It is anticipated that driven 
piles would have the smallest footprint. Installation of a gravity-based anchor system would generally result 
in a greater disturbance of the sea bottom and more overall loss of benthic habitat than other types of 
anchors. The fluke anchor system would likely have the next greatest impact due to "setting" the anchor by 
pulling it into the seafloor. The driven pile and grouted pile anchor designs present a relatively smaller 
seafloor footprint and, therefore, would potentially result in significantly less of an effect to benthic habitat. 
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During installation, all alternatives of anchoring would have short-term turbidity and sedimentation impacts 
owing to various methods used to set the anchors at or below the sea bottom surface. Gravity-based anchor 
structures would result in a direct loss of existing fish habitat in a significant area (each approximately 
2,500 ft2). Other anchor designs present smaller environmental footprints and, therefore, would potentially 
result in significantly less of an effect on benthic habitat. Suction anchors, by virtue of pumping out the 
water from inside the caisson, would have an impact on the zooplankton within that water column, which 
the other alternatives avoid. On the other hand, gravity-based anchor system structures would provide a 
significant amount of hard substrate at different depths as it protrudes above the seafloor. This would likely 
result in an artificial reef sustaining development of new biotic communities that have a potential to support 
significant marine populations. Such gravity-based anchor reefs would be unavailable to commercial and 
recreational fishermen; therefore, would not result in any direct positive economic impact. As discussed 
further in Section 4.11, pile driving generates the highest underwater noise levels during construction, 
which is required when using driven piles. Other alternatives are installed using different methods, which 
would likely generate underwater noise, but likely to a lesser extent. These impacts would only occur 
throughout the duration of installation and the risk of these potential impacts must also be balanced against 
the effectiveness and reliability of the anchoring system. 

The impacts on ESA-listed marine mammals, sea turtles, fish, and birds from the deepwater port alternatives 
are varied. The GBS, the platform-based unit, and the artificial island generally would result in a greater 
disturbance of sediments due to the larger footprint on the sea bottom, as well as permanent conversion of 
soft bottom habitats to hard structure. The FSRU, HiLoad, and the STL Buoy alternatives each would result 
in a smaller sea bottom footprint and less sediment disturbance during construction. However, the HiLoad 
design requires deeper water depth resulting in the need for a longer pipeline with more bottom disturbance 
and the potential for increased duration of construction vessel activity. In addition, during operation these 
alternatives could result in increased long-term turbidity due to anchor cable sweep. Impacts on biological 
resources from increased vessel activity, water use, noise and light would likely be similar for all alternative 
designs. 

Based on the selection of the proposed Project design, there are two alternatives for vaporization of the 
LNG prior to it entering the proposed Mainline. The alternatives are open-loop vaporization and closed-
loop vaporization, and neither would have an impact on benthic environments. Open-loop vaporization 
would require substantial water intake (between 13,944 and 27,932 gpm), the potential use of biocides, and 
the discharge of colder than ambient temperature water which would adversely impact local prey resources 
due to impingement and entrainment. Seawater intake would not be required by the any of the closed-loop 
vaporization alternatives; thus, eliminating impacts on prey species that would be caused by an open-loop 
vaporization system. 

The No Action Alternative would prevent any construction, operation, and decommissioning of the 
proposed Project. This would result in no impacts on any species or associated habitat. 

4.3.7 Mitigations and Monitoring 
The mitigation measures for ESA-listed marine species would follow those outlined in Section 4.2.8, as 
well as additional measures. Vessel interactions with protected species are of particular concern. In order 
to minimize and prevent collisions with protected species, a Marine Mammal and Sea Turtle Vessel Strike 
Avoidance Plan has been developed (Appendix L). Compliance with this plan would ensure the greatest 
reduction in collision risk. In addition to the slower speeds used upon approach to the proposed Port, vessels 
65 feet or longer would also adhere to any speed restrictions in-place. For example, from 1 November to 
30 April, vessels 65 feet or longer within the SMA and within 20 nautical miles of major ports must maintain 
speeds below 10 knots. 
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4.4 Essential Fish Habitat 
4.4.1 Introduction 
This section addresses potential impacts on essential fish habitat (EFH) associated with the proposed Project 
and alternatives, including the No Action Alternative. As discussed in Section 3.4, the proposed Project 
would be located in the New York Bight. Potentially affected EFH in the ROI include the marine benthic 
environment of the nearshore and offshore portions of the New York Bight. A detailed analysis of impacts 
on EFH is included in Appendix C. Construction, operation, and decommissioning of the proposed Project 
would have no significant impact on a number of designated EFH species. However, direct, short-term 
impacts from these activities are expected via displacement from the water column and benthic environment 
to designated EFH species, as well as indirect, short-term impacts due to loss of prey. In addition, direct 
and long-term to permanent impacts from construction, operation, and decommissioning may affect the 
EFH of two benthic species, the Atlantic surfclam and ocean quahog. 

Construction, operation, and decommissioning of the proposed Project would impact EFH within the ROI, 
although the vast majority of the EFH would experience recovery due to natural processes. Impact that does 
occur is expected to be contained within less than 250 acres within the footprint of the proposed Project 
ranging from short-term to permanent. However, since the ROI represents only a very small portion of this 
type of available offshore benthic and water column EFH in the ROI, only a commensurately small portion 
of available EFH would be potentially exposed to adverse impacts. The following sections identify the 
activities that would affect one or more EFH species as defined in Section 3.4. The activities are presented 
for the construction, operation, and decommissioning phases of the proposed Project. 

4.4.2 EFH Assessment Methods 
In order to determine the degree and duration of potential impacts of the proposed Project on species with 
designated EFH, it was necessary to determine the overlap of each species' life history stages, habitat 
preference, and prey resources within the proposed Project area. Details of this process are provided in 
Appendix C. EFH-designated species and life history stages in the proposed Project area were identified 
based on a list in the NOAA Guide to EFH Designations in the northeastern United States 
(NOAA/NMFS/NERO 2013) for five 10-minute by 10-minute EFH blocks (Table 4.4-1).  

Table 4.4-1. Project Impact Overlap with Designated EFH 

EFH Block 
Reference 
Number 

Coordinates 
of Southeast 

Corner 
Project Component within 

Block (Milepost) 

Area of 
Construction 

Overlap 
(Acres) 

Area of 
Operation 
Overlap 
(Acres) 

Depths  
(5-meter 
Intervals) 

Sediment Type 

1 40°30’ N 
73°40’ W Pipeline (21.67-18); CYA SSTI 50.1 0 10-20 Sand 

2 40°30’ N 
73°30’ W Pipeline (18-17) 17.1 0 15-20 Sand 

3 40°20’ N 
73°30’ W Pipeline (17-5) 107.3 0 15-30 Sand and gravel 

4 40°20’ N 
73°20’ W Pipeline (5-0); Laterals; Port 61.8 1.1 25-35 Sand and gravel-

sand 

5 40°10’ N 
73°20’ W Laterals; Port 10.1 2.1 30-35 Sand and gravel-

sand 

 
EFH designations for coastal finfish and shellfish species in this area were also based on information 
compiled by NOAA Fisheries and the Fishery Management Councils, located on the EFH Mapper Tool 
(NOAA/NMFS/NERO 2013), and the EFH source documents contained within each of the EFH text 
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descriptions. This data is compiled from the NOAA Fisheries bottom trawl and Marine Resources 
Monitoring, Assessment, and Prediction (MARMAP) surveys (NOAA/NMFS/NERO 2013) and is used by 
regional Fishery Management Councils to designate EFH in Fishery Management Plans (FMPs). A total of 
23 bony fish, 10 sharks, two skates, one mollusk, and two bivalve shellfish are currently designated as EFH 
species in this area. Each EFH-designated species and the corresponding designated lifestages are presented 
in Table 3.4-1. 

4.4.3 Impacts of Construction, Operation, and Decommissioning 
The overall potential adverse impacts on the EFH for designated species in the ROI would be highly 
localized within the ROI, with no population-level effects (in comparison to the overall available EFH area) 
and capable of recovery. Impacts on benthic EFH are summarized in Table 4.4-2; water column EFH 
impacts are listed in Table 4.4-3. Most species with water column EFH feed on more motile epifaunal 
organisms or on small forage fish, so the indirect, short-term effect would not necessarily affect all fish 
equally. For any benthic-feeding EFH species, the indirect impact of dredging on local forage habitat area 
would be short-term, lasting only until the dredged area is re-colonized by new benthic organisms. This 
process is expected to take less than a year, and no more than 3 years. The Project is expected to have long-
term adverse impacts on the benthic EFH of Atlantic surfclam and ocean quahog within the ROI, with a 
permanent, though small, loss of benthic EFH for these two species. Despite this small permanent effect on 
EFH, most affected EFH is expected to occur from natural processes. No observable impact is expected on 
the following EFH-designated species: Atlantic mackerel, Atlantic salmon, bluefin tuna, haddock, 
monkfish (eggs and larvae), shortfin mako shark, skipjack tuna, or witch flounder. Direct, short-term 
impacts via displacement from the water column and indirect, short-term impacts due to the removal of 
prey resources are expected for the following species with EFH designated: Atlantic butterfish, Atlantic 
herring, basking shark, blue shark, bluefish, cobia, dusky shark, king mackerel, longfin squid, sandbar 
shark, sand tiger shark, spiny dogfish, Spanish mackerel, tiger shark, and white shark. The potential does 
exist for direct, long-term to permanent impacts on the benthic EFH for the following species: Atlantic 
surfclam and ocean quahog. Direct, short-term impacts are expected from displacement from benthic habitat 
and indirect, short-term impacts are expected from the removal of prey for the following EFH-designated 
species: Atlantic cod, black sea bass, little skate, monkfish (adults), ocean pout, pollock, red hake, scup, 
summer flounder, whiting/silver hake, windowpane flounder, winter flounder, winter skate, and yellowtail 
flounder.  

4.4.4 Mitigations and Monitoring 
Minimizing impacts on EFH is discussed in Appendix C and Section 4.2.8. Perhaps most importantly, the 
route of the Mainline was selected to specifically avoid sensitive and delicate habitat (e.g., biogenic reefs, 
fishing areas, hardbottom areas, submerged aquatic vegetation). This would result in minimal disturbance 
to habitat that supports high biodiversity and fisheries resources. When possible, vessels with dynamic 
positioning would be used, preventing damage produced by an anchor. The benthic and water column EFH 
that may be impacted has been observed to have rapid and high recovery rates, with communities 
repopulating or returning within days or months of an activity like dredging. Therefore, the proposed 
Mainline location was selected in order to have short-term impact on the EFH in the ROI within the New 
York Bight. 

Additionally, measures have been proposed that would reduce biological and physical impacts. Ballast 
water recirculation, as opposed to continuous cooling water intake, would minimize the amount of water 
needed, thus decreasing the risk of impingement and entrainment of fish. Screens, along with reduced intake 
velocity, would also decrease injury or mortality of fish. Noise, lighting, emissions, and water quality would 
also be taken into consideration during construction activities. Using mitigation measures, the Project would 
minimize adverse impacts on marine organisms and the surrounding EFH. Impacts on EFH species would 
not be expected to be different from those described for fisheries resources detailed in Section 4.2.4. 
Therefore, mitigation measures would be the same as those detailed in Section 4.2.8. 
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Table 4.4-2. Direct and Indirect Effects of the Proposed Project on Benthic Essential Fish Habitat (EFH) of Federally Managed Species 

Duration of 
Impact on 

Benthic EFH 
Context of 

Impact 
EFH Species 

Impacted 

Spatial Extent of Overlap 
(Acres) Remarks (Lifestages Affected) 

Construction Operation 
Direct Impact – Mortality and Displacement 

Long-Term 
(Recovery >3 to 
<20 Years) to 
Permanent (>20 
Years) 

Mortality from 
dredging and 
displacement 
from the 
benthic habitat 

Atlantic 
surfclam 169.1 1.1 

Juveniles and adults have EFH listed within the waters of the proposed ROI. Mortality of 
specimens within dredging zone expected, but long-term recovery of the biomass would 
occur through repopulation from surrounding source populations once dredging is completed. 
Permanent loss of habitat would occur in the portion of the port that overlaps with surfclam 
EFH. 

Ocean quahog 169.1 1.1 

Juveniles and adults have EFH listed within the waters of the proposed ROI. Potential exists 
for mortality of specimens within dredging zone to occur. However, long-term recovery of the 
biomass would occur through repopulation from surrounding source populations once 
dredging is completed. Permanent loss of quahog EFH would occur in the area that overlaps 
with the port. 

Direct and Indirect Impact – Displacement and Prey Loss 

Temporary 
(Recovery Days to 
Weeks) to Short-
term (Recovery  
<3 Years) 

Displacement 
from the 
benthic habitat 
and loss of 
benthic prey 
from dredging 

Black sea bass 246.4 3.2 
Juveniles and adults have EFH within the waters of the ROI; they would be expected to return 
once the dredging event is completed, but feeding opportunities would be temporarily limited 
in the ROI due to loss of prey resources. 

Little skate 246.4 3.2 
Juveniles and adults have EFH within the waters of the ROI; they would be expected to return 
once the dredging event is completed, but feeding opportunities would be temporarily limited 
in the ROI due to loss of prey resources. 

Monkfish 246.4 3.2 
Eggs, larvae, and adults have EFH within the ROI. Adults have EFH designated in ROI; 
would likely avoid dredging activities, returning upon completion. Adults may also lose prey 
resources. 

Ocean pout 179.2 3.2 

Eggs, larvae, and adults have EFH within the ROI; only adults are likely to be displaced 
temporarily until dredge activities finished. Eggs and larvae are often associated with 
hardbottom habitat, especially those with crevices, which is not characteristic of the sandy 
bottom in the ROI. Prey resources may also be diminished during this time. 

Pollock 67.2 0.0 Juveniles have EFH designated in the ROI, which may be displaced temporarily during 
dredge activities. They may also experience lower prey availability. 

Red hake 246.4 3.2 

Only eggs, larvae, and juveniles have EFH within the waters of the ROI. Juveniles would be 
expected to return once the dredging event is completed, but feeding opportunities would be 
temporarily limited in the ROI due to loss of prey resources. Eggs and larvae are found in 
surface waters and would not be impacted by dredging. 

Scup 246.4 3.2 
Juveniles and adults have EFH within the waters of the ROI; they would be expected to return 
once the dredging event is completed, but feeding opportunities would be temporarily limited 
in the ROI due to loss of prey resources. 

Summer 
flounder 246.4 3.2 

Larval, juvenile, and adult lifestages have EFH within the waters of the ROI; they would be 
expected to return once the dredging event is completed, but feeding opportunities would be 
temporarily limited in the ROI due to loss of prey resources. Larvae would not be expected to 
be impacted, since they primarily occur in surface waters. 
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Duration of 
Impact on 

Benthic EFH 
Context of 

Impact 
EFH Species 

Impacted 

Spatial Extent of Overlap 
(Acres) Remarks (Lifestages Affected) 

Construction Operation 

Whiting/silver 
hake 246.4 3.2 

Egg, larval, and juvenile lifestages have EFH within the waters of the ROI. Juveniles would be 
expected to return once the dredging event is completed, but feeding opportunities would be 
temporarily limited in the ROI due to loss of prey resources. Eggs and larvae are found in 
surface waters and would not be impacted by dredging.  

Windowpane 
flounder 246.4 3.2 

All lifestages have EFH within the waters of the ROI. Juveniles and adults would be expected 
to return once the dredging event is completed, but feeding opportunities would be 
temporarily limited in the ROI due to loss of prey resources. Eggs are found in surface waters 
and larvae in pelagic waters and would not be impacted by dredging. 

Winter flounder 246.4 3.2 

All lifestages have EFH within the waters of the ROI. Juveniles and adults would be expected 
to return once the dredging event is completed, but feeding opportunities would be 
temporarily limited in the ROI due to loss of prey resources. Eggs and larvae are demersal, 
but primarily occur in water < 6 meters deep February – June. Some of these eggs and larvae 
could be directly impacted by the dredge. However, since most winter flounder spawning 
occurs well outside of the ROI, no population-level impacts are expected. 

Winter skate 246.4 3.2 
Juveniles and adults have EFH within the waters of the ROI; they would be expected to return 
once the dredging event is completed, but feeding opportunities would be temporarily limited 
in the ROI due to loss of prey resources. 

Yellowtail 
flounder 179.2 3.2 

All lifestages have EFH within the waters of the ROI. Juveniles and adults would be expected 
to return once the dredging event is completed, but feeding opportunities would be 
temporarily limited in the ROI due to loss of prey resources. Eggs and larvae are found in 
offshore pelagic waters and would not be impacted by dredging. 
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Table 4.4-3. Direct and Indirect Effects of the Proposed Project on Water Column EFH of Federally Managed Species 

Duration of 
Impact on 

Water 
Column 

EFH 

Context of 
Impact 

EFH Species 
Impacted 

Spatial Extent of Overlap 
(Acres) 

Remarks (Lifestages Affected) 
Construction Operation 

No Impact 

-- -- 

Atlantic mackerel 77.3 2.1 All lifestages have EFH within the waters of the ROI, but occur near the surface, away from the 
dredging. 

Atlantic salmon 67.2 0.0 Transient, extralimital pelagic species. These fish are not expected to be impacted. 

Bluefin tuna 179.2 3.2 
Juveniles and adults have EFH listed within the waters of the proposed ROI, but occur near the 
surface, away from the dredging. Highly mobile epipelagic species, they would avoid areas of 
dredging. 

Haddock 10.1 2.1 EFH has only been designated for larval haddock, which only occur in surface waters and would 
thus be away from dredge activities. 

Monkfish 246.4 3.2 Epipelagic eggs and larvae have EFH listed within the proposed ROI, but occur at the surface, 
away from the dredging. 

Shortfin mako 179.2 3.2 
All lifestages have EFH limited to depths greater than 82 feet. While those depths occur in the ROI, 
because of dredging, the ambient depths surrounding the ROI are approximately 45 feet. The 25-
meter isobath is well offshore from the ROI. 

Skipjack tuna 179.2 3.2 Adults have EFH listed within the waters of the proposed ROI, but occur near the surface, away 
from the dredging. Highly mobile epipelagic species, would avoid areas of dredging. 

Witch flounder 107.3 0.0 Only larvae have EFH within the ROI. Spawning occurs in depths between 330 to 525 feet, 
therefore larvae would not be found in the ROI. 

Direct and Indirect Impact – Displacement and Loss of Prey Resource 

Temporary 
(Recovery 
Days to 
Weeks) to 
Short-term 
(Recovery 
<3 Years) 

Displacement 
from the water 
column and 
loss of 
planktonic prey 
from 
entrainment 

Atlantic butterfish 174.5 0.0 All lifestages have EFH designated in the ROI; these pelagic fish are expected to evacuate during 
dredge activities and return following completion. 

Atlantic sea herring 246.4 3.2 Only juveniles and adults have EFH within the ROI; they would be expected to avoid the area 
during a dredging event, but return once the event is completed.  

Basking shark 10.1 2.1 Adults have EFH listed within the ROI but are efficient, albeit slow, swimmers, expected to avoid 
dredge activity and return after Project completion. 

Blue shark 246.4 3.2 All lifestages of this wide-ranging species have EFH designated in the ROI; highly mobile, the blue 
shark is expected to avoid the area during dredging and return upon completion. 

Bluefish 246.4 3.2 All lifestages are pelagic and have EFH within the waters of the ROI; they would be expected to 
return once the dredging event is completed. 

Cobia 246.4 3.2 All lifestages have EFH within the waters of the ROI; they would be expected to return once the 
dredging event is completed. 

Common thresher 
shark 71.9 3.2 All lifestages have EFH within the waters of the ROI; they would be expected to return once the 

dredging event is completed. 
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Dusky shark 246.4 3.2 The neonate and juvenile stages of dusky shark have EFH within the waters of the ROI; they would 
be expected to return once the dredging event is completed. 

King mackerel 246.4 3.2 All lifestages have EFH within the waters of the ROI; they would be expected to return once the 
dredging event is completed. 

Longfin squid 196.3 3.2 
Both juveniles and adults (pre-recruits and recruits) of longfin squid are pelagic and have EFH 
within the waters of the ROI; they would be expected to return once the dredging event is 
completed.  

Sandbar shark 246.4 3.2 Neonate, juvenile and adult stages of sandbar shark have EFH within the waters of the ROI; they 
would be expected to return once the dredging event is completed. 

Sand tiger shark 236.3 1.1 Only the neonate larval stage of sand tiger shark has EFH within the waters of the ROI; they would 
be expected to return once the dredging event is completed. 

Spiny dogfish 10.1 2.1 Only juveniles have EFH within the ROI; they would be expected to avoid the area during a 
dredging event, but return once the event is completed.  

Spanish mackerel 246.4 3.2 All lifestages have EFH within the waters of the ROI; they would be expected to return once the 
dredging event is completed. 

Tiger shark 246.4 3.2 The neonate and juvenile stages of tiger shark have EFH within the waters of the ROI; they would 
be expected to return once the dredging event is completed. 

White shark 179.2 3.2 Juvenile white sharks have had EFH designated in the ROI; they are expected to avoid the area 
during dredging and return once the event is finished. 
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4.5 Geological Resources 
This section identifies how the geologic conditions within the ROI may affect or be affected by construction 
and/or operation of the proposed Project and alternatives, including the No Action Alternative. Protection 
of unique geological features, minimization of sediment erosion, and the location of facilities in relation to 
mineral resources and potential geologic hazards, such as seismicity and sinkholes, were considered when 
evaluating the potential geological impacts of the proposed Project. Generally, impacts on geological 
resources or impacts caused by geologic hazards can be avoided or minimized through proper siting, 
foundation, and structural engineering design; erosion control measures; and construction, operation, and 
decommissioning techniques. 

This evaluation does not address soil resources, because soil resources are located only onshore and no new 
development of onshore facilities has been proposed. This evaluation focuses on the geologic features 
(bathymetry, mineral resources, geologic hazards, paleontological resources, and sediments) defined in 
Section 3.5 in the offshore environment. The activities are presented for the construction, operation, and 
decommissioning phases of the proposed Project. 

4.5.1 Introduction 
Geological resources generally would not be affected by the proposed Project. Some short-term disturbance 
of seafloor sediments would be expected during construction and decommissioning, and long-term 
disturbance during operations. 

Impacts on sensitive seafloor geology would be avoided by physically siting the proposed Project on soft 
bottom sediments with no mineral leases, paleontological resources, or evidence of geologic hazards (e.g., 
sinkholes, steep slopes, and hard bottom). It should be noted that the proposed Mainline crosses the New 
York Bight Fault Zone, but this fault has not been active for at least 1.8 million years.  

Seafloor disturbance would be minimized and avoided along the proposed Mainline and pipeline laterals 
by installing them with a jet plow, minimizing sediment disturbance during standard operations, and 
abandoning the proposed Mainline and pipeline laterals in-place during decommissioning to be consistent 
with current federal policies to minimize adverse impacts. While sediment disturbance within the footprint 
of the anchor chains would occur throughout the life of the proposed Project, the only substrate disturbed 
would be soft bottom; no disturbance would be expected along the proposed Mainline or pipeline laterals 
through the operational life of the proposed Project. 

Construction, operation, and decommissioning of the proposed Project would not be expected to impact 
any mineral or paleontological resources, increase the risk associated with any geological hazards 
(landslides, seismicity, and liquefaction), or alter sediment composition or structure. The Applicant would 
conduct geotechnical borehole sampling and testing prior to construction in order to verify the sediment 
conditions and ensure that no potential hazards would be located at an anchor location or would alter the 
performance of an anchor. 

4.5.2 Impacts of Construction  
Construction activities would affect up to 250 acres on the seafloor. The bottom sediment disturbance from 
the placement of the proposed Project components would result in adverse negligible, short-term impacts 
on bathymetry and sediments in the proposed Project area. Prior to installation of any of the proposed 
Project components, the Applicant would perform surveys to ensure that no previously unidentified unique 
geologic features, as well as no previously unidentified debris or other hazards (e.g., shipwrecks or 
third-party facilities), were located within the construction work areas. Following completion of the pre-
installation surveys, long baseline arrays would be laid out on the seafloor to precisely locate the positions 
of the construction vessels during installation and ensure proper placement of proposed Project components 
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on the seafloor. Table 4.5-1 indicates the installation and backfill method for the proposed Project 
components. 

Table 4.5-1. Proposed Pipeline Trenching and Backfilling Methods 

Starting 
MP to MP Method Backfill Method Length of 

Pipeline 

0.00 17.00 
post-lay plow with diver hand jetting at 

locations where pipeline crosses existing 
cable a/ 

backfill plow 
17.0 miles 

(14.8 nautical 
miles) 

17.00 20.10 post-lay plow and additional jet sled 
pipeline lowering 

imported material utilizing 
a DP vessel outfitted with 
tremie equipment to place 
the material in the trench 

3.1 miles 
(2.7 nautical miles) 

20.10 21.67 
post-lay plow with diver hand jetting at 

locations where pipeline crosses existing 
cable a/ 

backfill plow 1.6 miles 
(1.4 nautical miles) 

Lateral 1 post-lay plow backfill plow 0.88 miles (0.76 
nautical miles) 

Lateral 2 post-lay plow backfill plow 1.77 miles (1.54 
nautical miles) 

Utilities submersible pump air lift, supplemented by 
diver hand jetting 

protective structure and 
concrete mats n/a 

Hot-tap connectors submersible pump air lift, supplemented by 
diver hand jetting 

protective structure and 
concrete mats n/a 

Subsea Tie-in (SSTI) 
MP 21.67 

submersible pump air lift, supplemented by 
diver hand jetting 

protective structure and 
concrete mats n/a 

Collocated Y Assembly 
(CYA) MP 0.0 

submersible pump air lift, supplemented by 
diver hand jetting 

protective structure and 
concrete mats n/a 

a/ Post-lay plow: the five relic cables crossing the planned pipeline route would be lowered to an appropriate depth below the 
seabed before the commencement of the pipeline installation program. This would allow the pipeline to be installed and the post-
lay plow to pass over the relic cable without physical contact. 

Bottom Sediment Disturbance 
Construction activities (installation of the proposed Project components) would result in minor short-term 
alterations of seafloor bathymetry and in bottom sediment disturbance. Potential impacts on water quality 
and biological resources associated with bottom sediment disturbance are discussed in Sections 4.1 and 4.2, 
respectively. 

Bathymetry 
Installation of the proposed Project components would cause minor, short-term changes of the seafloor 
topography (bathymetry). These would be confined to the construction zone and nearby areas, where 
disturbed sediments would resettle to the bottom. Should a USACE permit be issued for the proposed 
Project, all disturbed areas would be required to be returned to pre-construction conditions immediately 
upon completion of construction. Disturbed areas would not be left over time or allowed to return to pre-
disturbance conditions by natural processes and currents. Because sediment disturbance would be short-
term and reversible, the impacts on bathymetry during construction would be negligible. 

Sediments 
Installation of the proposed Project components would affect up to 250 acres of sediment on the seafloor. 
These would be confined to the construction zone and nearby areas, where disturbed sediments would 
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resettle to the bottom. After construction, it is anticipated that currents would level any deposited sediment 
and return the disturbed area to approximately pre-construction conditions. Because sediment disturbance 
would be short-term and reversible, the adverse impacts on sediments during construction would be 
negligible. 

4.5.3 Impacts of Operation  
During operations, the anchor chains sweeping the seafloor caused by raising and lowering the STL Buoys 
would result in bottom sediment disturbance and would impact bathymetry and sediments in the proposed 
Port facilities area, resulting in an adverse minor, long-term impact. 

Bottom Sediment Disturbance 
Under typical operations, the STL Buoy would not be raised and lowered because the LNGRV would 
remain moored at the STL Buoy except to avoid severe storms (i.e., hurricanes). One of the STL Buoys 
would be raised and lowered an average of approximately once per week (based on 45 trips to and from the 
proposed Project annually). 

Bathymetry 
The effects of the anchor chains sweeping the seafloor would include leveling of the bathymetry throughout 
the operational life of the proposed Project. The placement of the fixed structures would cause localized 
changes of the bathymetry within the 2-acre footprint of the structures for the duration of the proposed 
Project. Given the expanse of soft bottom sediments in the proposed Project area, the highly localized 
proposed Project disturbance, and active sediment transport that is occurring in the area (see Section 3.5), 
the long-term adverse impacts on bathymetry during operations would be negligible. 

Sediments 
The movements of the anchor chains and wire ropes caused by wave, wind and currents for the STL Buoys 
may make contact with the seabed and create a minor turbidity impact. Impacted sediments would be 
transported vertically into the water column and then currents would transport the sediments horizontally 
until they settle back to the seabed. Review of the current design of the mooring system (APL 2012) 
indicates that the system is similar to the mooring system design of the Northeast Gateway system. (A 
geotechnical survey would be conducted and final design of the mooring system would be prepared using 
data from that survey.) Analysis of TSS concentration and sediment transport distance was conducted for 
the Northeast Gateway system (NEG 2010). The estimated TSS concentration and horizontal distance of 
sediment transport calculated for the Northeast Gateway Project did not indicate a significant turbidity 
impact above those normally created during storms.  

It should be noted that the sediment type identified in the Northeast Gateway Project is fine-grained, which 
would remain in suspension longer; therefore, this analysis should be considered conservative for the 
proposed Port Ambrose Project. 

The placement of the fixed structures would cause localized changes in the sedimentation patterns on the 
seafloor for the duration of the proposed Project. In addition, the seafloor currents could cause minor 
scouring adjacent to the components on the seafloor. Given the expanse of relatively soft bottom sediments 
in the proposed Project area, the highly localized proposed Project disturbance, and active sediment 
movement that is occurring in the area (see Section 3.5), the long-term adverse impacts on sediments during 
operations would be minor. 

4.5.4 Impacts of Decommissioning  
Decommissioning of the proposed Project, as described in Section 2.1.17, would result in impacts on 
bathymetry and sediments that would be similar to those described for construction (adverse negligible, 
short-term impacts). Several proposed Project components would be abandoned in-place to be consistent 
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with current federal policies to minimize adverse impacts, including the proposed Mainline, pipeline 
laterals, and the anchors, the ends of which would either be buried below the seafloor or covered with 
protective concrete mats. Suction anchors used to secure the mooring lines would be inspected and backed 
out by pumping seawater into the anchor and recovering it for onshore recycling/disposal. Alternatively, 
the suction anchor could be cut below the mudline should conditions warrant. Driven piles would be 
abandoned in-place upon decommissioning, resulting in a permanent impact as there would be a permanent 
removal of benthic habitat. Because the proposed Project would be in an area of sediment reworking (see 
Section 3.5), any scars related to construction, operation, or decommissioning would be expected to return 
to pre-construction conditions following decommissioning. Seafloor sediments would recover naturally 
following decommissioning. 

4.5.5 Impacts of Alternatives 
The impacts of the proposed Port site on geological resources compared to those located in Study Areas B 
and D would be similar in scope. Mainline routes C-1 and C-2 would have similar impacts on geological 
resources as the routes are in the same general vicinity. 

Because impact piling was assessed to have the highest potential for sound generation (over the widest area) 
associated with the proposed Project, the decision was made that the anchors would be installed at the 
proposed Project using suction anchors. If necessary, driven piles could be used as an alternative to the 
suction anchors in the unlikely event geotechnical conditions preclude use of suction anchors. Several 
different anchor alternatives have been considered for the proposed Project, including suction anchors, 
driven anchors, fluke anchors, gravity-based anchors, and grouted pile anchors. It is anticipated that driven 
piles would have the smallest footprint. Installation of a gravity-based anchor system would generally result 
in a greater disturbance of the sea bottom and more overall loss of benthic habitat than other types of 
anchors. The fluke anchor system would likely have the next greatest impact due to "setting" the anchor by 
pulling it into the seafloor. The driven pile and grouted pile anchor designs present a relatively smaller 
seafloor footprint and, therefore, would potentially result in significantly less of an effect to benthic habitat. 
These impacts would only occur throughout the duration of installation and the risk of these potential 
impacts must also be balanced against the effectiveness and reliability of the anchoring system. Under the 
above alternatives the impacts would be minor and short-term.  

The impacts on geologic resources from the deepwater port alternatives are varied. The GBS, the platform-
based unit, and the artificial island generally would result in a greater disturbance of sediments due to the 
larger footprint on the sea bottom. The FSRU, HiLoad, and the STL Buoy alternatives each would result in 
a smaller sea bottom footprint and less sediment disturbance during construction. However, during 
operation these alternatives could result in increased long-term minor impacts on bottom sediment due to 
anchor cable sweep. 

Based on the selection of the proposed Project design, there are two alternatives for vaporization of the 
LNG prior to it entering the proposed Mainline system. The alternatives are open-loop vaporization and 
closed-loop vaporization, and neither would have an impact on geological resources. 

Under the No Action Alternative, no facilities would be built, and there would be no potential for impacts 
on geological resources. Depending on the characteristics of the alternative measures used to address the 
areas’ energy needs, the region could experience impacts on geological resources that are greater than, less 
than or similar to those that would be associated with the proposed Project. 

4.5.6 Mitigations and Monitoring 
Impacts on geological resources would be adequately mitigated by the Applicant through design 
modifications and implementation of mitigation measures recommended by federal and state agencies; 
therefore, the USCG does not request additional mitigation measures to be implemented. However, the 
USCG would consult with BOEM, and based on recommendations provided by BOEM, the USCG would 
consider these recommendations. 
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4.6 Cultural Resources 
4.6.1 Introduction 
This section addresses potential impacts on cultural resources associated with the proposed Project and 
alternatives, including the No Action Alternative. As discussed in Section 3.6.1, the area of potential effect 
(APE) for archaeology includes all marine locations that would undergo disturbance due to proposed 
Project construction, operation, and decommissioning. 

In letters dated August 30, 2013, the USCG initiated consultation with the New York State Historic 
Preservation Office (NYSHPO) and the New Jersey Historic Preservation Office (NJHPO). NYSHPO 
responded by letter dated December 13, 2013, that it had no information regarding any potential significant 
historic properties within the APE of the proposed Project within New York State waters and that there is 
limited potential for such resources to occur. Further, in response to a letter dated May 12, 2014, concerning 
the potential for impacts to historic properties from additional burial of the proposed Mainline within the 
Ambrose anchorage area, the NYSHPO stated in a letter dated May 19, 2014, that the proposed Project 
would have no effect on historic properties within the APE. NJHPO responded in a letter dated 
September 24, 2013, by noting that studies related to historic architecture, archaeology, and underwater 
archaeology may be necessary to assess proposed Project effects under Section 106. However, the Project 
is not located within New Jersey waters. In addition, visual impacts on any historic properties within New 
Jersey would be minor as discussed in Section 4.7.5. 

Construction of the proposed Project has the potential to impact submerged cultural resources in the APE; 
however, studies completed within the proposed Port facilities and in state waters concluded that there are 
not likely to be any potentially significant cultural resources in these areas. Additional analysis is required 
to determine the significance of potential cultural resources identified during review of remote sensing data 
collected within the portion of the APE in federal waters. Operation of the proposed Project would have no 
direct or indirect impacts on cultural resources since no new areas of seafloor would be impacted by 
operational activities. Decommissioning of the proposed Project would not be expected to result in impacts 
on submerged cultural resources provided that anchor handling plans and avoidance plans are implemented 
to avoid all high probability targets, shipwrecks, and paleochannels. 

4.6.2 Impacts of Construction  
There is potential to impact submerged cultural resources in the APE as a result of the proposed Project. 
Archaeological survey reports for the proposed Project and the alternatives have been reviewed by the 
Maritime Administration (MARAD), and NYSHPO. Magnetic anomalies, side-scan sonar targets, and 
subbottom profiler images have been identified that reveal the locations of both submerged cultural 
resources and areas with high potential to contain submerged cultural resources.  

Archaeological review of geophysical data collected within the proposed Port facilities area did not reveal 
the presence of potential cultural resources. None of the recorded anomalies possessed characteristics 
indicative of potentially significant cultural resources (RCG&A 2012b). 

In state waters, 12 targets were recorded as a result of remote sensing data collection. Of these, three targets 
were recommended as potential cultural resources that should be avoided. Follow-up ROV investigation 
indicated that these three targets all represent miscellaneous debris and not a historic shipwreck 
(RCG&A 2012a). There would be no impacts on potentially significant shipwrecks within the APE in state 
waters. 

The Mainline is proposed within the Inner Long Island Platform, a distinct region characterized by sediment 
starvation, little sediment cover, and heavy reworking of bottom sediments. Vibracore samples collected in 
the APE within state waters subjected to sedimentological and geochronological data analyses indicated 
the presence of two paleochannels with potential to contain submerged archaeological resources. However, 
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the depth range of proposed Project impacts has been determined to be contained within the depth range 
where the sediments have been extensively reworked with little potential to contain preserved cultural 
materials (RCG&A 2012b). 

Analysis and review of remote sensing data collected within the portion of the APE in federal waters 
revealed 13 targets recommended as potential cultural resources. A formal evaluation of these targets was 
recommended (RCG&A 2012c). If the areas of these target locations cannot be avoided by the proposed 
Project, then additional assessment would be required to determine if these are cultural resources that meet 
the criteria to be eligible to the National Register of Historic Places (NRHP).  

Review of chirp seismic data with the APE in federal waters indicated three paleochannels that have 
potential to contain submerged archaeological sites. This portion of the APE is also located within the Long 
Island Platform that has undergone heavy reworking of bottom sediments (RCG&A 2012b). The placement 
of deep pilings are not expected to result in significant impacts on drowned terrestrial prehistoric 
archaeological sites. 

4.6.3 Impacts of Operation  
There would be no direct or indirect impacts on cultural resources from the operation of the proposed 
Project since no new areas of seafloor would be impacted by operational activities. 

4.6.4 Impacts of Decommissioning  
No impacts on submerged cultural resources would be expected as a result of the decommissioning of the 
proposed Project, provided that anchor handling plans and avoidance plans are implemented to avoid all 
high probability targets, shipwrecks, and paleochannels. 

4.6.5 Impacts of Alternatives 
Analyses and review of side scan imagery and magnetometer data indicated one target that may represent 
a significant submerged cultural resource within the APE for Mainline Route C-1 (RCG&A 2012b). If 
avoidance is not possible, further investigations should be designed and implemented in consultation with 
MARAD, NYSHPO, and BOEM to determine if the target represents a cultural resource that may be eligible 
to the NRHP. If the resource that may be affected by the proposed Project proves to be eligible to the NRHP, 
an appropriate treatment plan would be developed and implemented prior to construction. 

Analyses and review of magnetometer data indicated a single target that may represent a significant 
submerged cultural resource within the APE for Mainline Route C-2 (RCG&A 2012b). No side scan sonar 
or subbottom profiler contacts were recorded that could be associated with this one magnetic anomaly. The 
amplitude and duration of this anomaly suggest that it might represent a buried cultural resource (RCG&A 
2012b). If the proposed Project would not avoid this target, then further investigations should be designed 
and implemented in consultation with MARAD, NYSHPO, and BOEM. 

Because impact piling was assessed to have the highest potential for sound generation (over the widest area) 
associated with the proposed Project, the decision was made that the anchors would be installed at the 
proposed Project using suction anchors. If necessary, driven piles could be used as an alternative to the 
suction anchors in the unlikely event geotechnical conditions preclude use of suction anchors. Several 
different anchor alternatives have been considered for the proposed Project, including suction anchors, 
driven piles, fluke anchors, gravity-based anchors, and grouted pile anchors. It is anticipated that driven 
piles would have the smallest footprint. Installation of a gravity-based anchor system would generally result 
in a greater disturbance of the sea bottom and more overall loss of benthic habitat than other types of 
anchors, which could impact cultural resources. The fluke anchor system would likely have the next greatest 
impact due to "setting" the anchor by pulling it into the seafloor. The driven pile and grouted pile anchor 
designs present a relatively smaller seafloor footprint and, therefore, would potentially result in significantly 
less of an effect to cultural resources. These impacts would only occur throughout the duration of 
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installation, and the risk of these potential impacts must also be balanced against the effectiveness and 
reliability of the anchoring system. 

The probability for encountering known cultural resources from the alternative deepwater port designs 
would be similar to that predicted for the proposed Project's design since they would be in the same location. 
No known cultural resources, including historic shipwrecks, have been identified. 

Based on the selection of the proposed Project design, there are two alternatives for vaporization of the 
LNG prior to it entering the proposed Mainline system. The alternatives are open-loop vaporization and 
closed-loop vaporization, and neither would have an impact on cultural resources. 

4.6.6 Mitigations and Monitoring 
If the proposed Project cannot avoid targets identified in federal waters as potentially significant cultural 
resources, then further investigations would be required to determine if these targets represent potential 
historic properties. If the targets are identified as historic properties, an appropriate treatment plan would 
need to be developed and implemented prior to construction. 

Liberty has developed a draft Unanticipated Discoveries Plan for the proposed Project (Appendix M). This 
plan should be reviewed by MARAD, NYSHPO, and BOEM. All proposed Project construction, operation, 
and decommissioning personnel should be familiar with the plan and the steps that Liberty has agreed to 
follow in the event of the discovery of a significant cultural resource, including human remains. 

4.7 Ocean Uses, Land Uses, Recreation, and Visual Resources 
4.7.1 Introduction 
This section addresses potential impacts on ocean uses, land uses, recreation, and visual resources 
associated with the proposed Project and alternatives, including the No Action Alternative. As discussed in 
Section 3.7, the high population and population density of New York City result in more intensive use of 
the surrounding open waters for commerce and recreation, additional development pressure on open and 
under-utilized land, and a stronger focus on protecting recreational and visual resources.  

Construction of the proposed Project would result in short-term and minor impacts on ocean uses, 
recreation, and visual resources. Construction of the proposed Project would have no significant impact on 
land uses as the proposed onshore sites have a history of extensive industrial use. Operation of the proposed 
Project would result in minor impacts due to enforcement of the Safety Zone, No Anchoring Areas (NAAs), 
and the Area to be Avoided (ATBA). Decommissioning of the proposed Project would result in similar 
impacts on those expected during construction; however, impacts would be of a lesser extent in both 
duration and significance. Figure 4.7-1 identifies known commercial and recreational fishing areas in the 
proposed Project area which would potentially be impact by construction, operation and decommissioning 
of the proposed Project. 

4.7.2 Ocean Uses 
4.7.2.1 Impacts of Construction  
Impacts on ocean uses in and near the proposed Project area would primarily occur as a result of seafloor 
and sediment disturbance and increased vessel traffic. However, the impacts would be concentrated during 
the short-term construction period, restricted to the area immediately surrounding proposed Project 
activities, and minor given consideration to the existing traffic levels and patterns in the proposed Project 
area. 
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Figure 4.71. Commercial and Recreational Fishing Areas
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Commercial Shipping 
Short-term, minor, adverse impacts on commercial shipping would result from proposed Project 
construction activities. Commercial and recreational vessels would be excluded from the construction area 
during the construction phase of the proposed Project. Construction of the proposed Project facilities would 
increase vessel traffic within the proposed Project area, but not significantly over the current number of 
vessels operating in the New York Bight. Existing vessel traffic patterns would be temporarily affected 
from installation of the proposed Mainline, which would cross through the Ambrose to Nantucket Traffic 
Lane and the Hudson Canyon to Ambrose Traffic Lane. Construction vessels would generally operate at 
slow speeds relative to other vessel traffic in the proposed Project area. Potential impacts resulting from 
installation of the proposed Mainline and construction vessel transits through the Traffic Separation 
Schemes (TSSs) are expected to be effectively avoided by maintaining safe navigation practices.  

The Port of New York and New Jersey 
Short-term, minor, adverse impacts on the Port of New York and New Jersey would result from proposed 
Project construction activities. Impacts on the Port of New York and New Jersey would be indirect impacts 
on navigation of commercial vessels transiting to and departing as described in Section 4.7.2.1. The Port of 
New York and New Jersey would not experience direct impacts from construction of the proposed Project. 

Cruise Ships and Passenger Ferries  
Cruise ships using the Nantucket to Ambrose/Ambrose to Nantucket Traffic Lanes may experience short-
term and minor impacts from increased vessel traffic in the proposed Project area during construction of 
the proposed Project as described in Section 4.7.2.1. However, this increase in vessel traffic would not 
represent a significant increase over the current number of vessels operating in the New York Bight. 

Commercial Fishing 
Construction of the proposed Project facilities would result in short-term, minor to moderate, adverse 
impacts on commercial fishing from increased vessel traffic in the ROI and displacement of fishing 
activities in the proposed Project area and along the proposed Mainline route (see Figures 3.7-1 and 3.8-1). 
Impacts on EFH, as described in Section 4.4, could also affect commercial fisheries. Short-term impacts on 
targeted commercial ground fish, pelagic, and invertebrate species from loss and/or conversion of habitat, 
increased underwater noise, increased sediment disturbance from construction activities, and/or an 
accidental spill or releases could also affect commercial and recreational fisheries and are discussed in detail 
in Section 4.2.4. 

Commercial Fishing 
Construction of the proposed Project facilities would result in short-term, minor to moderate, adverse 
impacts on commercial fishing from increased vessel traffic in the ROI and displacement of fishing 
activities in the proposed Project area and along the proposed Mainline route (see Figures 3.7-1 and 3.8-1). 
Impacts on EFH, as described in Section 4.4, could also affect commercial fisheries. Short-term impacts on 
targeted commercial ground fish, pelagic, and invertebrate species from loss and/or conversion of habitat, 
increased underwater noise, increased sediment disturbance from construction activities, and/or an 
accidental spill or releases could also affect commercial and recreational fisheries and are discussed in detail 
in Section 4.2.4. 

Construction of the proposed Port is anticipated to take place over a 20-month construction period inclusive 
of approximate 9- to 12-month off-site fabrication and pre-construction activities and a 9-month offshore 
component installation period. To ensure the safety of the public, work crews, and equipment, Liberty will 
temporarily restrict access to the proposed Project area and along the proposed Mainline Route during 
construction, requiring that both mobile (trawl and rod and reel) and fixed (gillnets and traps/pots) fisheries 
to temporarily relocate outside of the construction area. While data shows that fixed and mobile gear activity 
within the ROI as compared to other locations throughout the New York Bight is low, and for the proposed 
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Mainline route is low to moderate (see Figure 3.8-1), restriction of these areas will result in the short-term 
displacement of fishing activities. Impacts from this displacement is however expected to be short-term and 
minor as the area and period of restricted access will vary based on the specific activity during the 
construction period with access to the area being opened to use as soon as practicable. 

Liberty has been in communication with the local fishing community (see Appendix G). Open dialog and 
coordination between Liberty and the local industry during the planning and construction phase will assist 
in minimizing impacts. In addition, Liberty would issue local notice to mariners (LNMs) for construction 
of the proposed Project which would be available to assist in further minimizing unanticipated interactions 
with recreational and commercial fishing. Additionally, marine safety information broadcasts (MSIBs) 
would be issued whenever proposed Port-related activities (e.g., construction, marine mammal monitoring 
or general proposed Port operations) would occur. 

Military Use 
Liberty has been involved in consultations with the USCG regarding construction of the proposed Project. 

Offshore Sand Borrow and Disposal Areas 
The proposed Project would not be located near offshore sand borrow and disposal areas. The proposed 
Mainline is located 0.6 nautical mile southwest of the closest sand borrow area (Figure 3.7-1). Construction 
of the proposed Project would not impact offshore sand borrow areas due to their distance from the proposed 
Project facilities. Federal legislation now prohibits dumping, and the offshore disposal areas have been 
closed. 

Submerged Infrastructure 
The proposed Mainline would cross five out-of-service submarine cables and the Neptune high voltage 
direct current (HVDC) transmission cable that connects Sayreville, New Jersey to Nassau County, New 
York (Figure 3.7-1). Liberty has designed the crossings of the proposed Mainline to avoid impacts on the 
cables as described in Section 2.1.15. Crossing agreements would be negotiated with cable owner-operators 
prior to construction.  

Artificial Reefs 
Atlantic Beach Reef, located approximately 0.6 nautical mile west of the proposed Mainline, and Fishing 
Line Reef, located approximately 2.0 nautical miles east of the proposed Mainline, could potentially be 
affected during construction (Figure 3.7-1). Any impacts would be a result of sediment transport from 
construction activities and would be short-term and minor. Impacts on other artificial reefs, including 
Hempstead Town Reef, are unlikely due to their distance from the proposed Project.  

4.7.2.2 Impacts of Operation 
Commercial Shipping 
Long-term, minor, adverse impacts on commercial shipping would result from proposed Project operation 
due to exclusion from certain areas associated with the proposed Project Safety Zone, NAAs, and the ATBA 
(Figure 3.7-1). Other vessels would be precluded from transiting through the Safety Zone. Outside of these 
areas, the proposed Project would not impact offshore transportation when not in use. To deliver LNG to 
the proposed Project, the LNGRV would travel through open waters at a speed of approximately 20 knots 
via the inbound Hudson Canyon to the Ambrose Traffic Lane and would approach the STL Buoys at 
approximately 3 knots within the Safety Zone surrounding the buoys. The LNGRVs would depart via the 
outbound Ambrose to Nantucket Traffic Lane. Potential impacts on the use of the TSS by commercial 
shipping traffic are expected to be effectively avoided by maintaining safe navigation practices and not 
interfering with existing vessel traffic patterns. The STL Buoys are expected to receive 45 deliveries of 
LNG each year. 
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The Port of New York and New Jersey 
Long-term, minor, adverse impacts on the Port of New York and New Jersey would result from proposed 
Project operation. Impacts on the Port of New York and New Jersey would be indirect impacts on navigation 
of commercial vessels transiting to and departing, as described in Section 4.7.2.1. The Port of New York 
and New Jersey would not experience direct impacts from operation of the proposed Project. 

Cruise Ships and Passenger Ferries 
The ferry routes used by the Staten Island Ferry, Circle Line Downtown, Circle Line Sightseeing Cruises, 
Trust for Governors Island, Liberty Landing Ferry, New York Waterway, New York Water Taxi, Seaport 
Liberty Cruises, Seastreak, and Statue Cruises are located within the New York Harbor and along the 
coastline and would not cross through the ROI. The ferry routes do not cross through the proposed Project 
area; however, the ferry operators may experience short-term and minor impacts from the support vessel 
transiting from shore to the proposed Project area. However, this increase in vessel traffic would not 
represent a significant increase over the current number of vessels operating in the coastal waters of New 
York and New Jersey. 

Commercial Fishing 
Operation of the proposed Mainline and pipeline laterals would not impact commercial fishing activities 
because they would be buried below the seafloor, effectively preventing damage to the fishing gear and to 
the pipelines. Operation of the proposed Project will result in the permanent loss of 766 acres or 1.2 square 
miles around each buoy (Figure 2.1-12) of potential mobile and fixed fishing ground and introduce a 
potential obstacle to traditional navigation routes. However, Liberty has designed a pipeline burial depth 
that is sufficient to allow continued use of mobile and fixed gear along the proposed Mainline route. 
Displacement of fishing activity from the NAA around the proposed Port could potentially cause increased 
fishing in adjacent areas. Evaluating the ecological impact to finfish as a result of displacement of fishing 
effort depends on the type of fishery, the areas to which displaced vessels move, and the extent to which 
the fishery intensifies in a given area, or changes as a result of displacement from the port area. Displaced 
fishing effort is not expected to be a major problem in the proposed Project area for two reasons. First, the 
NAA is a small portion of the available fishing area (the geographic area of the proposed Port’s NAA would 
be less than one percent of the geographic area of Statistical Blocks 44 and 45). Second, NOAA landings 
data indicate that the level of fishing activity occurring in the proposed Project area is low compared to 
overall fishing activity in the surrounding area (see Figures 3.7-1 and 3.8-1), and as a result, any fishing 
activity displaced from the proposed Project area would create a minor increase in fishing effort in other 
areas. In addition, displaced gear would be subject to current and future use restrictions and conservation 
measures. Therefore, long-term, minor, adverse impacts on commercial fishing would result from proposed 
Project operation. 

Military Use 
Liberty has been involved in consultations with the USCG regarding operation of the proposed Project. 

Offshore Sand Borrow and Disposal Areas 
Operation of the proposed Project would not impact offshore sand borrow areas due to their distance from 
the proposed Project facilities. 

Submerged Infrastructure 
The proposed Project would be designed and constructed such that there would be no impacts on submarine 
cables and the Neptune HVDC transmission cable during operation.  
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Artificial Reefs 
Atlantic Beach Reef is located approximately 0.6 nautical mile west of the proposed Mainline and the 
Fishing Line Reef is located approximately 2.0 nautical miles east of the proposed Mainline (Figure 3.7-1). 
No impacts would be anticipated during operation of the proposed Project. 

Renewable Energy Projects  
BOEM (2012) published a study titled Identification of Outer Continental Shelf Renewable Energy Space-
Use Conflicts and Analysis of Potential Mitigation Measures to identify potential space-use conflicts 
between Outer Continental Shelf (OCS) renewable energy development and other uses of the ocean 
environments and to recommend measures that BOEM can implement to promote avoidance or mitigation 
of such conflicts. The study concludes that submarine gas pipelines are potential issues for offshore 
renewable energy because the pipelines can suffer damage from construction, maintenance, and repair 
activities. These issues could result in potential impacts, including costly rerouting of the pipe and pollution 
if a pipeline were damaged by renewable energy project activity.  

The study also found that the proposed Project facilities can result in the long-term, moderate, direct impacts 
due to exclusion or restriction of exploitation or exploration activities for renewable energy projects. 
Potential impacts related to these issues include increased risk of vessel collision, accidents that could cause 
oil pollution, and displacement of productive renewable energy generation.  

4.7.2.3 Impacts of Decommissioning 
Commercial Shipping 
Short-term, minor, adverse impacts on commercial shipping would result from proposed Project 
decommissioning activities. Decommissioning of the offshore components of the proposed Project would 
involve abandoning or removing the proposed Port facilities and abandoning the proposed Mainline and 
pipeline laterals in-place to be consistent with current federal policies to minimize adverse impacts. This 
would cause a short-term increase in vessel traffic; however, the increase would be less than during 
construction. Vessels used to support decommissioning activities would generally operate at slow speeds 
relative to other vessel traffic in the proposed Project area, and impacts would be expected to be effectively 
avoided by maintaining safe navigation practices. 

The Port of New York and New Jersey 
Short-term, minor, adverse impacts to the Port of New York and New Jersey would result from proposed 
Project decommissioning activities. The Port of New York and New Jersey would not experience direct 
impacts from decommissioning of the proposed Project. 

Cruise Ships and Passenger Ferries 
Decommissioning of the offshore components of the proposed Project would cause a similar but less 
intensive increase in vessel traffic in the proposed Project area. This short-term and minor vessel increase 
would not impact cruise ships and passenger ferries. 

Commercial Fishing 
The short-term and minor increase in vessel traffic in the proposed Project area would cause negligible 
displacement of fishing activities in the proposed Project area. 

Military Use 
Liberty would engage in consultations with the USCG regarding decommissioning of the proposed Project.  
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Offshore Sand Borrow and Disposal Areas 
Decommissioning of the proposed Project would not impact offshore sand borrow areas due to their 
distance from the proposed Project facilities.  

Submerged Infrastructure 
To be consistent with current federal policies to minimize adverse impacts, decommissioning of the 
proposed Project would involve abandoning the proposed Mainline and pipeline laterals in-place. This 
would remove the potential for impacts on the submarine cables and the Neptune HVDC transmission cable. 

Artificial Reefs 
No impacts are anticipated during decommissioning of the proposed Project. 

4.7.3 Land Uses 
The onshore activities associated with the proposed Project are minimal and limited to construction-related 
activities, operation of an office facility, storage and loading of supplies, and mooring of a support vessel 
at a leased boat slip.  

4.7.3.1 Impacts of Construction 
Onshore facilities to support construction activities include: 

• Pipe staging and concrete weight coating (CWC) facility for fabrication and construction of the 
proposed Port; 

• Shore-based office and warehouse space for construction; and 
• Support vessel staging area for construction and operation.  

As discussed in Section 2.2.1.5, Liberty is currently reviewing three potential locations for the pipe staging 
and CWC facilities at Quonset Point in North Kingstown, Rhode Island; Port of Coeymans in Coeymans, 
New York; and Construction & Marine Equipment Co., Inc. in Elizabeth, New Jersey to meet the site 
selection criteria. No significant modifications of the sites are anticipated to accommodate construction 
activities; therefore, impacts would be expected to be short-term and minor. Any required upgrades, such 
as site reinforcement or foundations, would occur on previously disturbed lands. 

Quonset Point has been used as a pipe staging and CWC coating facility to support previous offshore 
pipeline installations, including the Northeast Gateway Deepwater Port Project and the Hubline Pipeline, 
and has access to Narragansett Bay to accommodate the marine transportation needs of construction 
activities. Use of this site for the proposed Project is consistent with approved development plans and 
existing land use for the property and adjacent properties.  

The Port of Coeymans has access to the Hudson River and has six potential sites for the required 
construction activities. All these sites have been heavily mined, filled, and graded due to the property’s 
extensive industrial history. Use of this site for the proposed Project is consistent with the existing industrial 
uses of the property and adjacent properties, including its open space and barge access for a large 
prefabrication project for the Willis Avenue Bridge. 

Construction & Marine Equipment Co., Inc. has access to the Arthur Kill Waterway and is comprised of a 
10-acre marine terminal with space to accommodate deep draft barges and ocean going vessels. The site is 
proposed for use in the next year by Transco for their pipe and equipment storage for their Rockaway 
Delivery Lateral Project/Northeast Connector Project (Docket Nos. CP13-36-000 and CP-13-132-000). In 
the final EIS, FERC found no adverse impacts from Transco’s use of the site for pipe staging (FERC 2014). 
Use of this site for the proposed Project is consistent with approved development plans and existing land 
use for the property and adjacent properties. 
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Liberty would select existing third-party manufacturing facilities that have sufficient workforces and 
infrastructure to manufacture the facility components. By selecting appropriate third-party manufacturers, 
Liberty would avoid potential land use impacts, including increased development and traffic. 

4.7.3.2 Impacts of Operation 
Onshore facilities to support operation include: 

• Shore-based office and warehouse space for operation; and 
• Support vessel staging area for operation.  

The shore-based office and warehouse space would be leased near the proposed Project area to support 
operation. The sites would have existing facilities to serve as a construction warehouse and waterfront dock 
space that meet Project-specific criteria of water depth, crane capacity, and proximity to the worksite. 
Liberty is considering existing facilities in industrial waterfront locations with similar uses in New York 
City, Staten Island, and Long Island. No specific locations have been identified at this time. No construction 
of new facilities would be needed to support proposed Port operations. The use of existing facilities with 
comparable uses would mitigate land use impacts during operation. 

4.7.3.3 Impacts of Decommissioning 
Onshore support locations for decommissioning activities would be selected prior to decommissioning of 
the proposed Project based on factors such as size, proximity to the proposed Project, dock space, water 
depth, existing land use, and local and regional capabilities. Sites to support decommissioning activities 
cannot be considered at this time because the potential locations may change during the proposed Project 
lifespan. 

4.7.4 Recreation 
The New York and New Jersey coasts are popular destinations for recreational boating and fishing, whale 
watching and sea life tours, scuba diving, and shoreline activities. Most of these activities occur along the 
coastline and within 3.0 nautical miles from shore. Overall impacts on recreational resources would be 
largely avoided due to the location of the proposed Project facilities in relation to the locations that 
recreational activities occur.  

4.7.4.1 Impacts of Construction 
Recreational Boating and Fishing 
Recreational boating and fishing typically occur in state waters within 3.0 nautical miles of the coastline. 
Recreational fishing is known to occur in the proposed Project area (NYDOS 2013); however, a relatively 
small amount of recreational boating and fishing occurs in areas greater than 3.0 nautical miles from the 
shoreline (NOAA Fisheries 2013b). Shore-side facilities would likely be located in existing industrial and 
working waterfront areas that are not compatible with recreational resources and facilities. Construction of 
the proposed Port is anticipated to take place over a 20-month construction period inclusive of approximate 
9- to 12-month off-site fabrication and pre-construction activities and a 9-month offshore component 
installation period. To ensure the safety of the public, work crews, and equipment, Liberty will temporarily 
restrict access to the proposed Project area and along the proposed Mainline route during construction, 
requiring that recreational boating and fishing temporarily relocate outside of the construction area. Impacts 
from this displacement is however expected to be short-term and minor as the area and period of restricted 
access will vary based on the specific activity during the construction period with access to the area being 
opened to use as soon as practicable. Liberty has been in communication with the local fishing community. 
Open dialog and coordination between Liberty and the local fishing community during the planning and 
construction phase will assist in minimizing impacts. In addition, Liberty would issue LNMs for 
construction of the proposed Project which would be available to assist in further minimizing unanticipated 
interactions with recreational and commercial fishing. Additionally, MSIBs would be issued whenever 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

4.0 – Environmental Consequences 4-140 

Port-related activities (e.g., construction, marine mammal monitoring or general proposed Port operations) 
would occur. Therefore, short-term, minor, adverse impacts on recreational boating and fishing would result 
from proposed Project construction activities. 

Whale Watching and Sea Life Tours 
American Princess Cruises is the only whale watching company that has the potential to cross through the 
proposed Project area due to its location based out of South Street Seaport in Manhattan (American Princess 
Cruises 2013). The proposed Project area is also known to be used for other types of wildlife viewing 
(NYDOS 2013). These whale watching and sea life tours may experience short-term, minor impacts from 
increased vessel traffic in the proposed Project area during construction of the proposed Project. Potential 
impacts resulting from installation of the proposed Mainline and construction vessel transits through the 
TSS would be expected to be effectively avoided by maintaining safe navigation practices. 

Scuba Diving 
As discussed in Section 4.7.2.1, the Atlantic Beach Reef and Fishing Line Reef may experience short-term, 
minor impacts during construction of the proposed Mainline. Potential impacts on shipwrecks are discussed 
further in Section 4.6. 

Shoreline Activities 
Physical use of shoreline recreational activities would not be directly affected during construction of the 
proposed Project. Any impacts would be indirect and minor as a result of visual impacts as described in 
Section 4.7.5.  

4.7.4.2 Impacts of Operation 
Recreational Boating and Fishing 
Recreational fishing is known to occur in the proposed Project area (NYDOS 2013); however, recreational 
boating and fishing does not typically occur greater than 3.0 nautical miles from the coastline (NOAA 
Fisheries 2013b). Impacts on recreational boating and fishing would be avoided during operation due to the 
distance of the proposed Project from the coastline and the character of existing vessel traffic in the 
proposed Project area. Operation of the proposed Project will result in the permanent loss of 766 acres or 
1.2 square miles around each buoy (Figure 2.1-12) of potential fishing ground and introduce a potential 
obstacle to traditional navigation routes. However, Liberty has designed a pipeline burial depth that is 
sufficient to allow continued use of fishing gear along the proposed Mainline route. Displacement of fishing 
activity from the NAA around the proposed Port could potentially cause increased fishing in adjacent areas. 
However, the proposed Port has been located in and area in which no recreational fishing ground has been 
identified. Therefore, long-term, negligible, adverse impacts on recreational boating and fishing would 
result from proposed Project operation. 

Whale Watching and Sea Life Tours 
Operation of the proposed Project would not affect whale watching and sea life tours as tour boat operators 
would be expected to have the ability to safely navigate around the Safety Zone, NAAs, and the ATBA. 
Therefore, long-term, negligible, adverse impacts on whale watching and sea life tours would result from 
proposed Project operation. 

Scuba Diving 
Operation of the proposed Project would not affect scuba diving because of the distance of dive sites from 
the proposed Project facilities. 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 
 

 4-141 4.0 – Environmental Consequences 

Shoreline Activities 
Physical use of shoreline recreational activities would not be directly affected during operation of the 
proposed Project. Any impacts would be indirect and negligible as a result of visual impacts as described 
in Section 4.7.5.  

4.7.4.3 Impacts of Decommissioning 
Recreational Boating and Fishing 
Impacts on recreational fishing and boating would be avoided during decommissioning of the proposed 
Project components because a relatively small amount of recreational boating and fishing occurs in areas 
greater than 3.0 nautical miles from the shoreline and shoreside facilities would be located in existing 
industrial and working waterfront areas that are not compatible with recreational activities. Therefore, short-
term, minor, adverse impacts on recreational boating and fishing would result from proposed Project 
decommissioning activities. 

Whale Watching and Sea Life Tours 
Similar to construction, decommissioning of the offshore components of the proposed Project would cause 
a minor increase in vessel traffic in the proposed Project area and would not impact whale watching and 
sea life tours. These whale watching and sea life tours may experience short-term and minor impacts from 
increased vessel traffic in the proposed Project area during decommissioning activities. 

Scuba Diving 
No impacts are anticipated during decommissioning of the proposed Project. 

Shoreline Activities 
Physical use of shoreline recreational activities would not be directly affected during decommissioning of 
the proposed Project. Any impacts would be indirect and negligible as a result of visual impacts as described 
in Section 4.7.5.  

4.7.5 Visual Resources 
Impacts on visual quality depend on the existing visual landscape and viewer groups. Due to the distance 
for the proposed Project facilities from shore, visibility of proposed Project facilities would be limited to 
immediate shore points and offshore viewer groups and an existing visual landscape of open ocean with 
vessels ranging from small non-motorized recreational vessels to large oceangoing vessels. Visual impacts 
during construction, operation, and decommissioning of the proposed Project would be avoided due to the 
existing visual character of the proposed Project area. 

4.7.5.1  Impacts of Construction 
The proposed Mainline would be approximately 2.2 nautical miles southwest of Long Beach, New York, 
and the STL Buoy systems would be approximately 16.1 nautical miles from the closest point of land 
located at Jones Beach, New York. During construction of the proposed Project, vessels supporting 
construction of the proposed Project would be visible from some locations along the coast of Long Island 
in the context of the existing oceangoing traffic in the New York Bight and the Ambrose to 
Nantucket/Hudson Canyon to Ambrose Traffic Lanes. Any impacts would be indirect and negligible as a 
result of visual impacts. 

4.7.5.2 Impacts of Operation 
The proposed Mainline and pipeline laterals would not be visible during operation of the proposed Project, 
because they would be buried below the seafloor and the two STL Buoys would be lowered to a landing 
pad on the seafloor when not in use. The only visible component of the proposed Project would be the 
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LNGRVs when they deliver LNG at the STL Buoys. Visibility of the LNGRVs would be limited to 
21.7 nautical miles because, beyond this distance, the visible components of the proposed Project would 
fall below the optical horizon line when viewed from ground level. Meteorological conditions in the 
proposed Project area limit views to less than 10 nautical miles, approximately 48 percent of the year and 
approximately 60 percent during summer months. The LNGRVs would be at least 16.1 nautical miles from 
the coastline while offloading LNG and would be difficult to distinguish along the horizon, or, when visible 
on clear days, would appear as small, two-dimensional rectilinear forms on the horizon. Visual simulations 
are available in Appendix I as part of the Visual Impact Assessment (VIA) prepared by Saratoga Associates 
(Saratoga Associates 2012). The LNGRVs would be visible only from locations on the coastline; public 
views from points further than the immediate shoreline are mostly screened by dunes, coastal vegetation 
and the built environment. Any impacts would be indirect and negligible as a result of visual impacts. 

Open views of the LNGRVs would be available to the mariners who are on water near the proposed Project. 
However, oceangoing and commercial vessels are common in the open waters of the New York Bight and 
mariners are accustomed to their presence. Additionally, the LNGRVs would be beyond the existing 
oceangoing ship traffic using the Nantucket to Ambrose/Ambrose to Nantucket Traffic Lanes. 

4.7.5.3 Impacts of Decommissioning 
Similar to construction, decommissioning of the offshore components of the proposed Project would cause 
a similar but less intensive increase in vessel traffic in the proposed Project area. Any impacts would be 
indirect and negligible as a result of visual impacts. 

4.7.6 Impacts of Alternatives 
4.7.6.1 Ocean Use 
As discussed in Section 2.2.13, Study Areas C and D have potential conflicts with existing ocean uses. 
Study Area C is located within a potential wind farm area and Study Area D is located within a 
Restricted/Prohibited Airspace (Military Operations) area. The proposed Port locations in Study Areas B 
and D would have similar impacts on commercial shipping, cruise ship and passenger ferry transits, 
submerged infrastructure, and artificial reefs as the proposed Mainline route. The Port locations in Study 
Areas B and D would require a Mainline route that would cross either the fishing ground known as the 
“Mud Hole” (Study Area B) or the fishing ground known as the “Yankee Spot” (Study Area D). Study Area 
D would require crossing at least one TSS by LNGRVs calling on the Port. 

Mainline routes C-1 and C-2 would have similar impacts because they both cross the Nantucket to 
Ambrose/Ambrose to Nantucket Traffic Lanes and the separation zone. Crossing of the traffic lane would 
result in short-term impacts during construction of the proposed Project from increased vessel traffic within 
the TSS, but not significantly over the current number of vessels operating in the New York Bight. Potential 
impacts on the use of the TSS would be expected to be effectively avoided by maintaining safe navigation 
practices. Liberty would take the necessary precautions to mitigate any potential impacts through measures 
described in Section 4.7.7. 

Because impact piling was assessed to have the highest potential for sound generation (over the widest area) 
associated with the proposed Project, the decision was made that the anchors would be installed at the 
proposed Project using suction anchors. If necessary, driven piles could be used as an alternative to the 
suction anchors in the unlikely event geotechnical conditions preclude use of suction anchors. Several 
different anchor alternatives have been considered for the proposed Project, including suction anchors, 
driven piles, fluke anchors, gravity-based anchors, and grouted pile anchors. Since all vessel activities 
unrelated to the proposed Port would be prohibited within the Safety Zone, impacts on ocean uses would 
not be materially different between proposed anchoring alternatives; however, installation of the 
gravity-based anchor would result in greater impacts on ocean uses, recreation, and visual resources due to 
the increased number of required vessel transits during construction. 
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4.7.6.2 Land Use  
Onshore facilities proposed as part of this proposed Project, including the pipe staging and CWC facility, 
shore-based office and warehouse space for construction and operation, and support vessel staging area, 
would be evaluated after Liberty identifies the preferred and alternative locations for these facilities. 
Impacts on land use would be minimized by selecting locations that are capable of supporting the 
construction and operation activities with the appropriate size, location, accessibility, infrastructure, and 
availability. 

4.7.6.3 Recreation Resources 
As discussed in Section 4.7.6.1, the alternative Port locations in Study Areas B and D would have greater 
direct impacts on recreational resources than the proposed Project location because of their proximity to 
popular fishing grounds. With the exception of these sport fishing areas, the proposed and alternative 
Project locations would have comparable impacts on other recreational activities, including whale watching 
and sea life tours, scuba diving, and shoreline activities.  

The site in Study Area D would be located approximately 12.2 nautical miles from the coastline of Long 
Island, while the proposed Port site in Study Area C would be located approximately 16.1 nautical miles 
from the coastline. By locating the visible components of the proposed Project at the Alternative Project 
location (Study Area D), the proposed Project would have greater impacts on visual resources and therefore 
indirect impacts on recreation.  

4.7.6.4 Visual Resources 
As discussed in Section 4.7.6.3, the alternative Port site in Study Area D would have greater direct impacts 
on visual resources than the proposed Port site in Study Area C, because it is approximately 4.3 nautical 
miles closer to the shoreline of New York than the proposed Project location. The proposed Port location 
in Study Area C is 16.1 nautical miles from the coastline and would have negligible visual impacts, 
particularly in the context of the existing traffic lanes used by oceangoing and commercial vessels, 
including 5,529,909 20-foot equivalent units (TEUs) that were loaded and unloaded at the Port of New 
York and New Jersey in 2012 (PANYNJ 2013b). 

To the degree that construction vessels required for installation of the proposed Mainline are visible from 
the coastline, Mainline routes C-1 and C-2 would have similar impacts on visual resources during 
construction because they are both located similar distances to the Long Island coastline. The proposed 
Mainline would not have impacts on visual resources during operation. 

4.7.7 Mitigations and Monitoring 
4.7.7.1 Ocean Use 
The proposed Mainline would cross the Nantucket to Ambrose inward bound lane and the Ambrose to 
Nantucket outbound lane from MP 4.07 to MP 13.65 for a distance of 8.3 nautical miles, including the 
traffic separation zone. During construction and decommissioning of the proposed Project, the USCG 
would issue LNMs to communicate the proposed Project activities with the public and commercial vessel 
operators on a regular basis. Additionally, MSIBs would be issued whenever Port-related activities (e.g., 
construction, marine mammal monitoring or general proposed Port operations) would occur. The proposed 
Mainline would be buried below the seafloor and would not have impacts during operation of the proposed 
Project. 

Liberty would design cable crossings to avoid impacts on the Neptune HVDC transmission cable that 
connects Sayreville, New Jersey to Nassau County, New York. If necessary, Liberty would negotiate 
crossing agreements with cable owner-operators prior to construction. 
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The Safety Zone, NAAs, and the ATBA, described in Section 2.1.15, would restrict non-Project related 
vessels. Vessels would be precluded from transiting through the Safety Zone. 

4.7.7.2 Land Use  
Mitigation measures that may be required for onshore facilities would be evaluated during the process 
following selection of their locations. Liberty has indicated that the selected locations would be capable of 
supporting the construction and operation activities with the appropriate size, location, accessibility, 
infrastructure, and availability. 

4.7.7.3 Recreation Resources 
The issuance of LNMs are recommended for construction of the proposed Project and would be available 
to recreational fishermen and whale watching and sea life tour operators to mitigate potential impacts from 
increased vessel traffic in the ROI. Additionally, MSIBs would be issued whenever Port-related activities 
(e.g., construction, marine mammal monitoring or general proposed Port operations) would occur. Due to 
the distance of the proposed Project from the New York and New Jersey coastlines and locations of interest 
for scuba diving, impacts on these recreational resources would not be anticipated during construction and 
operation of the proposed Project and mitigation measures would not be required. 

The Safety Zone, NAAs, and the ATBA, described in Section 2.1.15, would restrict non-Project related 
vessels. Vessels would be precluded from transiting through the Safety Zone. 

4.7.7.4 Visual Resources 
Due to the distance of the proposed Project from the New Jersey and New York coastlines and the presence 
of commercial and oceangoing vessels in the ROI, impacts on visual resources would be negligible during 
construction, operation, and decommissioning of the proposed Project and mitigation measures would not 
be required. 

4.8 Socioeconomics 
4.8.1 Introduction 
This section addresses potential impacts on socioeconomics associated with the proposed Project and 
alternatives, including the No Action Alternative. The socioeconomic resources potentially affected by the 
proposed Project are discussed in Section 3.8 and include offshore and onshore economic conditions such 
as commercial and recreational fisheries, marine-based tourism and recreation, marine commerce, OCS 
resources, populations and demographics, housing, employment and income, and recreation and tourism. 

Construction of the proposed Project would result in short-term, adverse, and reversible impacts to offshore 
economic conditions; however, impacts on onshore economic conditions would be short-term, moderate, 
and beneficial. Operation of the proposed Project would result in negligible, long-term, adverse impacts on 
offshore economic conditions; however, impacts on onshore economic conditions would be long-term, 
minor and beneficial. Decommissioning of the proposed Project would produce similar disturbance impacts 
as previously described for construction activities with adverse impacts on offshore economics conditions 
and beneficial impacts on onshore economic conditions. 

4.8.2 Offshore Economic Conditions 
During construction, operation, and decommissioning, potential impacts on offshore economic conditions 
would result from seafloor disturbance activities, noise, the exclusion zone, and the Safety Zone, which 
would temporarily impact commercial and recreational fisheries, marine-based tourism and recreation, 
marine commerce and shipping, and OCS resources. 
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4.8.2.1 Impacts of Construction 
Construction of the proposed Project would disturb approximately 250 acres of seafloor as discussed in 
Section 4.2.2.1. Generally, these impacts would be short-term and minor with marine species returning to 
the area shortly after construction. No significant disturbances from construction/installation would be 
expected to extend beyond the permanent footprint of the proposed Port facilities and the area encompassing 
the cable sweep of the STL Buoy anchor chains. 

Commercial Fisheries 
Impacts on commercial fishing from the proposed Mainline and Port facilities construction would be 
short-term, minor, direct, and adverse. Disturbance of the seafloor and creation of noise from proposed 
Mainline trenching and installation and placement of the STL Buoys would result in short-term 
displacement of fish, followed by rapid recolonization. Most commercial fish species would avoid the 
construction areas; however, relocation of species would be reversible. 

Liberty does not anticipate being in any one area for more than 60 days as construction progresses along 
the proposed Mainline route; however, access to certain fishing grounds would be temporarily affected by 
construction of the proposed Mainline and Port facilities. Commercial and recreational vessels, including 
those engaged in commercial fishing, would be temporarily excluded from the vicinity of construction 
activities, potentially resulting in minor space-use conflicts. Adverse impacts would be restricted to the 
immediate surrounding area and would be short-term and minor as the area and period of restricted access 
will vary based on the specific activity during the construction period with access to the area being opened 
to use as soon as practicable. 

Recreational Fisheries 
A majority of recreational fishing is done nearshore, where the installation of the proposed Mainline would 
have a minimal impact. Impacts on recreational fisheries performed farther offshore would be similar to 
impacts on commercial fisheries. Impacts include short-term displacement of fish due to seafloor and noise 
disturbance in the work area during construction. Recreational fishing opportunities are not concentrated in 
the vicinity of the proposed Project, and as construction activities would progress along the proposed 
Mainline route, any impacts would be short-term, and minor.  

Liberty has been in communication with the local fishing community. Open dialog and coordination 
between Liberty and the local industry during the planning and construction phase will assist in minimizing 
impacts. In addition, Liberty would issue local notice to mariners (LNMs) for construction of the proposed 
Project which would be available to assist in further minimizing unanticipated interactions with recreational 
and commercial fishing. Additionally, marine safety information broadcasts (MSIBs) would be issued 
whenever Port-related activities (e.g., construction, marine mammal monitoring or general proposed Port 
operations) would occur. 

Marine-Based Tourism and Recreation 
Increased vessel traffic traversing to and from the proposed Project during construction would result in 
short-term, minor, direct, and adverse impacts on marine-based tourism and recreation, including boating, 
scuba diving, and wildlife watching. 

Limited access to the Atlantic Beach Reef, located approximately 0.6 nautical mile west of the proposed 
Mainline route, and the Fishing Line Reef, located approximately 2.0 nautical miles east of the proposed 
Mainline, would result in short-term, minor, direct, and adverse impacts on scuba divers who dive at these 
artificial reefs. This may result in increased use of other dive sites during the construction of the proposed 
Mainline and Port facilities. 
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Short-term, minor, direct, and adverse impacts on wildlife watching operations also would result from 
short-term exclusion from the work area, as well as the displacement of certain species. Based on the nine-
month construction timeline, there is a potential conflict with the principal wildlife watching seasons for 
whales and seals. However, with adequate notification of the location and status of construction activities, 
wildlife watching vessel operators would be able to transit around the construction areas and would 
experience only minor and short-term delays. 

Aesthetic impacts on cruises ships, nearshore hotels, and other marine-based tourism and recreation due to 
construction would be short-term and minor (see Section 4.7.5). Increased demand for hotel rooms by 
construction workers is not expected due to the housing of all workers on construction vessels and barges. 
Cruise ships and visitors at nearshore hotels and other marine-based tourism and recreation areas would 
view ordinary ship traffic to and from the proposed Project and New York and New Jersey during 
construction (see Section 4.9.3). 

Marine Commerce and Shipping 
Impacts on marine commerce and shipping would be short-term, minor, direct, and adverse. Proposed 
Mainline and Port facilities construction within the outbound Ambrose to Nantucket Shipping Lane and the 
inbound Nantucket to Ambrose Shipping Lane would result in other vessel traffic avoiding the construction 
spread; however, the shipping lanes would not be entirely blocked or closed to traffic at any point during 
construction. See Section 4.9.3 for further information on impacts on commercial shipping traffic and 
existing shipping lanes in the proposed Project area. 

OCS Resources 
The proposed Project would be located on the OCS in currently unleased blocks. Although the proposed 
Mainline runs parallel to a sand borrow area from MP 16.5 to MP 19.3, approximately 0.6 nautical mile 
from the proposed Mainline, construction of the proposed Project would not impact the current use of source 
dredge material within the New York Bight. 

The proposed Project would be located within some of the lease blocks that have been identified as an area 
of interest for the Long Island–New York City Offshore Wind Collaborative. In September 2011, the 
collaborative submitted a lease application with the BOEM for a proposed wind farm area, 127 square miles 
in size.  

Additional impacts on potential impacts on OCS mineral resources are discussed in Section 4.5. 

4.8.2.2 Impacts of Operation 
Operation activities would be limited to movement of the mooring lines and anchor chain sweep and the 
approximately 3.2 acres of seafloor required for the PLEMs, STL Buoy landing pads and anchoring system. 
Long-term, negligible, adverse impacts on fisheries would occur as a result of turbidity increases associated 
with operation of the proposed Project as described in Section 4.8.2.1.  

LNGRVs calling on the proposed Project would be connected to the STL Buoy system and therefore would 
not create direct impacts on the seafloor. However, as the LNGRVs drift with the prevailing winds and 
currents, tension on the STL Buoy mooring system would cause the anchor chains to sweep along the 
seafloor, scouring the bottom and creating small turbidity plumes in the immediate vicinity of the operation 
activity. Fish in the area affected by the anchor chain sweep would likely temporarily leave this area. 

The area in the vicinity of the proposed Mainline route would be available for transit and fishing, outside 
of the Safety Zone, NAAs, and the ATBA during operation. Therefore, operational activities along the 
proposed Mainline would not impact offshore economic conditions. 

Maintenance and repair activities, including planned and unplanned activities, would have similar impacts 
as those expected during construction of the proposed Project as described in Section 4.8.2.1. Minor repairs 
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are typically shorter in duration and could include replacing faulty pressure transducers, or repairing a stuck 
valve. These kinds of repairs would require one diver support vessel with three or four anchors to hold its 
position. Minor repairs could take from a few days to several weeks depending on the nature of the problem. 
Major repairs, on the other hand, are longer in duration and typically require large construction vessels 
similar to those used to install the proposed Mainline and set the buoy and anchoring system. These vessels 
would typically mobilize from local ports, Canada, or the Gulf of Mexico. Major repairs typically require 
upfront planning, equipment procurement, and mobilization of vessels and possibly saturation divers. 
Examples of major repairs are damage to the riser or umbilical line and their possible replacement, damage 
to the proposed Mainline system and manifolds, or anchor chain replacement. These types of repairs could 
take up to two to four weeks. Impacts from maintenance and repair activities would be short-term and 
limited to the associated maintenance and repair location and period. 

Commercial Fisheries 
Operational impacts on commercial fishing would be long-term, minor, direct, and adverse. The Safety 
Zone, NAAs, and the ATBA, described in Section 2.1.15, would restrict non-Project related vessels, 
including commercial fishing operations. Impacts due to turbidity increases, noise, and direct loses from 
ballast water intake also would be long-term, minor, direct, and adverse. Ballast water taken as the LNGRVs 
unload the LNG into the proposed Mainline system would be re-circulated for use in cooling the LNGRVs’ 
engines and for other cooling and auxiliary purposes. Cooling water discharges could occur during the 
commissioning period and would be discharged through an outlet pipe located on the bottom of the 
LNGRV. (See Sections 4.1.2 and 4.2.3 for a discussion of the impact of water intake and discharge on 
fisheries resources, and Section 4.11 for a discussion of acoustic impacts.) No major reduction in 
populations of the commercial and recreationally important species available to the fishing industries is 
anticipated. Therefore, secondary economic impacts, such as reduced employment in fishing or fishing-
related industries, are also not anticipated. 

Long-term, minor, indirect, beneficial impacts on fisheries would occur from induced conservation 
associated with excluded fishing in the Safety Zone. As discussed in Section 3.8.1.1, the number of 
commercial fishing trips that occur in Blocks 44 and 45 is a small percentage of the total number of 
commercial fishing trips that occur in Area 612. 

The area in the vicinity of the proposed Mainline route would be available for transit and fishing, outside 
of the Safety Zone, NAAs, and the ATBA during operation. Therefore, operational activities along the 
proposed Mainline would not impact commercial fishing. 

Recreational Fisheries 
Impacts on recreational fishing due to operation of the proposed Project would be similar to those for 
commercial fishing and are related to exclusion of vessels due to the Safety Zone, NAAs, and the ATBA, 
which could limit access to certain fishing grounds. Impacts on recreational fishing would be long-term and 
minimal. Furthermore, recreational fishers are unlikely to fish in close proximity to the proposed Port site 
due to the lack of relief or structure on the ocean bottom in this area. 

Marine-Based Tourism and Recreation 
Impacts on marine-based tourism and recreation during operation of the proposed Project would be similar 
to those for commercial fishing (long-term, minor, direct, and adverse) and are related to exclusion of 
vessels due to the Safety Zone, NAAs, and the ATBA. There would be no impacts along the proposed 
Mainline during operation. 

Marine Commerce and Shipping 
Impacts on marine commerce and shipping during operation of the proposed Project would be similar to 
those for commercial fishing (long-term, minor, direct, and adverse) and are related to exclusion of vessels 
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due to the Safety Zone, NAAs, and the ATBA. Outside of the exclusion zone and Safety Zone, there would 
be no impacts along the proposed Mainline during operation. 

OCS Resources 
The proposed Project would be located on the OCS in currently unleased blocks. Although the proposed 
Mainline runs parallel to a sand borrow area from MP 16.5 to MP 19.3, approximately 0.6 nautical mile 
from the proposed Mainline, operation and maintenance of the proposed Project would not impact the 
current use of source dredge material within the New York Bight. 

The proposed Project would be located within some of the lease blocks that have been identified as an area 
of interest for the Long Island–New York City Offshore Wind Collaborative. In September 2011, the 
collaborative submitted a lease application with the BOEM for a proposed wind farm area, 127 square miles 
in size.  

Additional impacts on potential impacts on OCS mineral resources are discussed in Section 4.5. 

4.8.2.3 Impacts of Decommissioning 
Decommissioning activities would produce similar disturbance impacts as previously described for 
construction activities in Section 4.2.4.3, but to a lesser degree, because the proposed Mainline and pipeline 
laterals would be abandoned in-place to be consistent with current federal policies to minimize adverse 
impacts. Decommissioning activities would result in similar short-term disturbance of sediments and 
potential turbidity increases where installed mooring components would be removed from the bottom and 
during recovery of proposed Port facility structures. Suction anchors would be backed out by pumping 
seawater into the suction anchor and recovering it for onshore recycling/disposal. Alternatively, the anchor 
could be cut below the mudline should conditions warrant, resulting in a long-term impact as there would 
be a permanent removal of benthic habitat. 

Short-term, minor, adverse impacts on offshore economic resources would result from intake and discharge 
from vessels used during decommissioning, as well as from noise generated by decommissioning activities. 
Decommissioning activities would occur in the proposed Port area only; therefore, the extent of the impacts 
would be over a much smaller area than that associated with original construction. A more detailed 
discussion of underwater noise associated with decommissioning of the proposed Project is provided in 
Section 4.11. 

Short-term, minor, adverse impacts on offshore economic resources would result from increased vessel 
traffic and exclusion of vessels due to the Safety Zone, NAAs, and the ATBA. These impacts would be 
similar to those described for activities associated with construction of the proposed Project, as described 
in Section 4.8.2.1, but to a lesser extent due to the limited area and duration of impact. 

As discussed in Section 4.1, the routine vessel discharges during proposed Project operation would not 
result in direct adverse impacts on fish species, but could degrade water quality with potential indirect 
adverse short-term impacts on fish species. 

Commercial Fisheries 
Short-term, minor, adverse impacts on commercial fisheries would occur from decommissioning of the 
proposed Project. As described in Section 4.8.2.1, decommissioning activities would produce similar 
disturbance of sediments, turbidity increases, noise and vessel traffic as previously described for 
construction activities. Because the proposed Mainline and pipeline laterals would be abandoned in-place 
to be consistent with current federal policies to minimize adverse impacts, impacts would be further 
restricted to the area associated with the removal of the STL Buoy systems. Most commercial fish species 
would avoid the decommissioning area, but rapid re-colonization would be expected following the 
completion of activities. Therefore, adverse impacts would be short-term and minor. 
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Recreational Fisheries 
Because a majority of recreational fishing is done nearshore and decommissioning activities would be 
focused on removal of installed mooring facilities and not the removal of the proposed Mainline or pipeline 
laterals, impacts on recreational fisheries would be even more minor than those described for commercial 
fisheries. Impacts include short-term displacement of fish due to seafloor and noise disturbance in the work 
area during decommissioning. Any impacts would be short-term and minor. 

Marine-Based Tourism and Recreation 
Short-term, minor, adverse impacts on marine-based tourism and recreation would occur from the 
decommissioning of the proposed Project. As described in Section 4.8.2.1, decommissioning activities 
would result in increased vessel traffic and short-term, minor, adverse impacts on wildlife watching as 
previously described for construction activities. Because the proposed mainline and pipeline laterals would 
be abandoned in-place to be consistent with current federal policies to minimize adverse impacts, activity 
would be further restricted to the area associated with the removal of the STL Buoy systems and would not 
likely extend to the Atlantic Beach Reef and Fishing Line Reef. 

Marine Commerce and Shipping 
Short-term, minor, adverse impacts on marine commerce and shipping would occur from the 
decommissioning of the proposed Project. As described in Section 4.8.2.1, decommissioning activities 
would result in increased vessel traffic and short-term exclusion of vessels due to the Safety Zone, NAAs, 
and the ATBA. Because the proposed Mainline and pipeline laterals would be abandoned in-place to be 
consistent with current federal policies to minimize adverse impacts, activity would be further limited to 
the area associated with the removal of the STL Buoy systems. See Section 4.9.3 for further information 
on impacts on commercial shipping traffic and existing shipping lanes in the ROI. 

OCS Resources 
The proposed Project would be located on the OCS in currently unleased blocks. Although the proposed 
Mainline runs parallel to a sand borrow area from MP 16.5 to MP 19.3, approximately 0.6 nautical mile 
from the proposed Mainline, decommissioning of the proposed Project would not impact the current use of 
source dredge material within the New York Bight. 

The proposed Project would be located within some of the lease blocks that have been identified as an area 
of interest for the Long Island–New York City Offshore Wind Collaborative. In September 2011, the 
collaborative submitted a lease application with the BOEM for a proposed wind farm area, 127 square miles 
in size.  

Additional impacts on potential impacts on OCS mineral resources are discussed in Section 4.5. 

4.8.3 Onshore Economic Conditions 
During construction, operation, and decommissioning, potential impacts on onshore economic conditions 
would result from purchase of goods and services, increased employment, and generation of income, which 
would produce short-term, moderate and beneficial impacts. 

As stated in Section 3.8.2, the primary ROI includes the five counties which could potentially be impacted 
due to their proximity to the proposed offshore Port location. Additionally, impacts to socioeconomic 
conditions in Albany County, New York; Union County, New Jersey and, Washington County, Rhode 
Island are discussed as the three proposed onshore fabrication sites are located in these counties. 

4.8.3.1 Impacts of Construction  
Purchase of goods and services utilized during construction of the proposed Project would produce short-
term, moderate, and beneficial impacts. Liberty anticipates that $85.7 million would be spent on regional 
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expenditures for goods and services for construction of the proposed Project. Regional and local materials 
required for construction of the proposed Project include fuel for construction vessels and barges; 
equipment and supplies; marine equipment and vessels; and catering services, food, and supplies for 
personnel living on barges and vessels during construction. Some construction activities would be 
performed by local entities and with local equipment, including certain aspects of proposed Mainline 
installation, marine support, and onshore support equipment and services. Liberty would contribute to the 
regional tax base during construction. Liberty anticipates that local expenditures would be approximately 
$65.6 million, excluding salary and wages. 

Population and Demographics 
Impacts on local community services during proposed Project construction would be short-term and 
negligible. Local community services, such as fire, police, schools, water/electric utilities, and local 
roadways and traffic would not be impacted by the proposed Project due to the offshore location and small, 
full-time staff requirements. Impacts on populations and demographics are not anticipated by the proposed 
Project. 

Housing 
Impacts on housing during proposed Project construction would be short-term and negligible. Eight non-
local workers would require housing for approximately 15 months before, during, and after construction of 
the proposed Port and Mainline. According to the U.S. Census Bureau, rental vacancy rates of the 
five-county proposed Project area range from 3.1 percent (Queens County) to 7.3 percent (Richmond 
County) (U.S. Census Bureau 2013). Rental vacancy rates are greater than 4.5 percent in Albany County 
(NY), Union County (NJ), and Washington County (RI) (U.S. Census Bureau 2015), which illustrates the 
availability of temporary housing in the proposed Project area. Therefore, housing these eight workers 
would not impact the level of temporary housing in the area.  

The majority of proposed Mainline and Port installation would be performed by vessels and barges that 
would house all workers and specialists. Other activities, such as the offshore supply and crew boats, would 
require approximately 54 workers total, all of whom Liberty anticipates would be local. Therefore, these 
workers would not require local temporary housing and would not impact temporary housing markets in 
the area. 

Employment and Income 
Construction of the proposed Project would result in short-term, moderate, and beneficial impacts on the 
community. An estimated 685 workers would be required for construction of the proposed Mainline, 
including supervisors, and skilled and unskilled laborers. These workers would be required to perform 
further survey activities; perform geotechnical investigations; assembling and lowering the proposed 
Mainline; plowing; backfilling operations; operate support vessels; and execute dives and dive support 
activities. The type of jobs includes specialized marine construction personnel, engineers, welders, riggers, 
galley crew, and tugboat operators. Liberty has agreed to use local labor to the extent possible to support 
construction of the proposed Project. Liberty anticipates that 65 percent of the workers, approximately 
445 personnel, would be needed from the local area to construct the proposed Mainline. Total wages for 
the 685 workers, 65 percent of whom would be from the local area, is estimated at $24 million. 
Approximately 55 percent, $13.1 million, would be paid to local construction workers. 

In addition to the approximately 685 workers that would be required for installation of the proposed 
Mainline, an estimated 35 workers would be required at the pipe coating yard and an additional 62 workers 
would be required for project management, logistics, and specialty services. 

A portion of construction activities would require specialized marine crews to operate certain vessels. 
Liberty has proposed the use of a DPPV for pipelay and pipeline lowering and backfilling, which would be 
operated by a specialized crew that operates the vessel and a nucleus of senior construction crew members 
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that manage the pipelay operations. A specialized marine crew would be mobilized from Europe to operate 
a custom plow that would be designed specifically for the proposed Project. Two specialized DP vessels 
would be mobilized to install the STL Buoys, both of which would require specialized marine and 
construction crews. These specialized crews would remain on the construction vessel in federal waters. 
Local or regional contracts would complement these basic teams and provide offshore and onshore support 
services. 

A project management office would be established to manage the construction phase of the proposed Project 
for a 15-month period, including the approximate nine months during construction and several months prior 
to and after construction is complete. A total of 97 workers would be required for onshore support, of which 
52 could be local. Onshore support positions include logistics staff, inspection staff, specialty services, and 
support at the fabrication and pipe coating yards and pipe loadout pier. The total wages for onshore workers 
supporting the offshore construction of the proposed Project would be approximately $18.1 million; local 
staff wages would be approximately $7.1 million. 

Recreation and Tourism 
Impacts on recreation and tourism during proposed Project construction would be short-term and negligible. 
Onshore recreation and tourism would not be impacted by construction of the proposed Project due to the 
distance from the shore to the proposed Project location. Impacts related to construction activities are 
limited to viewshed alterations, which are discussed in Section 4.7.5. 

4.8.3.2 Impacts of Operation 
During operation, there would be long-term, minor, and beneficial impacts due to the lease of certain 
onshore facilities, including office space, a pier for the dedicated support vessel, and a warehouse. The 
office lease and additional shore-based office supplies are anticipated to cost $340,000 annually. This lease 
would be required for the duration of the proposed Project’s lifetime. A long-term charter agreement for 
the dedicated support vessel, which would provide Class I firefighting capability and support for emergency 
evacuation of personnel, would have an estimated annual cost of $4.0 million for the vessel charter with 
crew and fuel. An additional cost of $300,000 is anticipated for the urea and mercaptan, which would be 
delivered to the LNGRVs at the proposed Port facilities via the dedicated support vessel. 

Additional non-labor costs include regulatory fees, yearly inspections, planned maintenance, and insurance, 
estimated at $1.25 million. An additional $100,000 annually has been included in Liberty’s annual operating 
cost estimate to account for miscellaneous expenses.  

Finally, the proposed Project would provide a source of tax revenues for New York State (ICF International 
2012). 

Overall, these expenditures would result in long-term, minor, and beneficial impacts during the operation 
of the proposed Project. 

Population and Demographics 
Impacts on local community services during proposed Project operation would be long-term and negligible. 
Due to the small number of staff required during operation of the proposed Project, there would be no 
impacts on populations and demographics. 

Housing 
Impacts on housing during proposed Project operation would be long-term and negligible. Due to the small 
number of staff required during operation of the proposed Project and the rental vacancy rates provided in 
Tables 3.8-7, 3.8-12, and 3.8-17 in Section 3.8.2, there would be no impacts on housing due to operation 
of the proposed Project. 
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Employment and Income 
Operation of the proposed Project would result in long-term, minor, and beneficial impacts on the 
community. Project organization and operation consists of five management personnel who would be 
located onshore.  

Operation of the proposed Project would result in purchase of goods and services from existing local 
businesses, which would generate long-term, moderate, and beneficial impacts on the community. 
Examples of these goods and services include leasing of an onshore office space, a pier for the dedicated 
support vessel, a warehouse for logistics and administration, and a staging area; and purchase of equipment 
and supplies required for planned maintenance. 

Recreation and Tourism 
Impacts on recreation and tourism during proposed Project operation would be long-term and negligible. 
Onshore recreation and tourism would not be impacted by operation of the proposed Project due to the 
distance from the shore to the proposed Project location. Impacts related to construction activities are 
limited to viewshed alterations, which are discussed in Section 4.7.5. 

Planned and Unplanned Maintenance and Repair 
Maintenance and repair activities, including planned and unplanned activities, would have similar impacts 
as those expected during construction of the proposed Project. There would be short-term, minor, and 
beneficial impacts due to the employment of additional staff, rental of equipment, and purchase of materials 
for maintenance and repair. 

4.8.3.3 Impacts of Decommissioning 
Onshore impacts from decommissioning of the proposed Project would be short-term, minor, and 
beneficial. Impacts would be similar to those expected during construction of the proposed Project, but to 
a lesser extent, as the number of workers and amount of equipment and services that would be purchased 
would be more limited. 

Population and Demographics 
Impacts on populations and demographics would not be anticipated with decommissioning of the proposed 
Project. 

Housing 
Impacts on housing would not be anticipated with decommissioning of the proposed Project. 

Employment and Income 
Decommissioning of the proposed Project would result in short-term, minor, and beneficial impacts on the 
community due to employment of workers required on marine vessels and purchase of goods and services 
in the proposed Project area. Since decommissioning of the proposed Project requires significantly less 
effort than construction, the impact on employment and income would be expected to be similar, but to a 
much smaller degree than those associated with construction of the proposed Project.  

Recreation and Tourism 
Impacts on onshore recreation and tourism would not be anticipated with decommissioning of the proposed 
Project. 

4.8.4 Impacts of Alternatives 
A detailed analysis of the Project alternatives is provided in Section 2.2 of this final EIS; only those factors 
relating to socioeconomic resources will be covered in this section. 
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4.8.4.1 Commercial Fisheries 
A Mainline route to Study Area B would require crossing of a popular commercial fishing ground referred 
to as the “Mud Hole”. A Mainline route to Study Area D would be nearly twice as long and would require 
crossing of a designated fishing ground known locally as the “Yankee Spot.” Therefore, impacts on 
commercial fisheries could be increased if either of these Port locations were selected. 

Mainline routes C-1 and C-2 would have similar impacts on commercial fisheries because they are located 
in the same general vicinity. Mainline Route C-2 is approximately 2.6 nautical miles longer than Mainline 
Route C-1, which could result in additional seabed impacts. Mainline Route C-2 is also located closer to 
the Cholera Bank designated fishing grounds. 

Because impact piling was assessed to have the highest potential for sound generation (over the widest area) 
associated with the proposed Project, the decision was made that the anchors would be installed at the 
Project using suction anchors. If necessary, driven piles could be used as an alternative to the suction 
anchors in the unlikely event geotechnical conditions preclude use of suction anchors. Several different 
anchor alternatives have been considered for the proposed Project, including suction anchors, driven piles, 
fluke anchors, gravity-based anchors, and grouted pile anchors. It is anticipated that driven piles would 
have the smallest footprint. Installation of a gravity-based anchor system would generally result in a greater 
disturbance of the sea bottom and more overall loss of benthic habitat than other types of anchors, which 
could impact commercial fisheries. The fluke anchor system would likely have the next greatest impact due 
to "setting" the anchor by pulling it into the seafloor. The driven pile and grouted pile anchor designs present 
a relatively smaller seafloor footprint and, therefore, would potentially result in significantly less of an 
effect to commercial fisheries. These impacts would only occur throughout the duration of installation, and 
the risk of these potential impacts must also be balanced against the effectiveness and reliability of the 
anchoring system. 

4.8.4.2 Recreational Fisheries 
Impacts of alternatives on recreational fisheries are similar to impacts of alternatives on commercial 
fisheries discussed in Section 4.8.4.1. 

4.8.4.3 Marine-Based Tourism and Recreation 
As stated in Section 4.8.4.1, Mainline routes C-1 and C-2 are located in the same general vicinity; therefore, 
both Mainline routes would likely have similar impacts on marine-based tourism and recreation 
opportunities, such as sailing and power boating; however Mainline routes to Study Areas B and D would 
result in greater impacts to marine-based tourism and recreation related to fishing. 

4.8.4.4 Marine Commerce and Shipping 
Impacts of construction on marine commerce and shipping are similar for Mainline Route C-1 and Mainline 
Route C-2 as they are located in the same general vicinity. The Port location in Study Area D would result 
in impacts exclusively to the Nantucket to Ambrose Shipping Lane, whereas the Port location in Study Area 
C would result in impacts on the Ambrose to Nantucket Shipping Lane. The proposed Port location in Study 
Area D would require the LNGRVs to cross the incoming vessel traffic lane when departing the proposed 
Port facilities, whereas the proposed Port location in Study Area C would not require LNGRVs to cross the 
vessel traffic lane. Both locations avoid Precautionary and Anchorage Areas. 

4.8.4.5 OCS Resources 
Mainline Routes C-1 would be located within some of the OCS lease blocks that have been identified as an 
area of interest for the Long Island–New York City Offshore Wind Collaborative.  
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4.8.4.6 Onshore Economic Conditions 
Mainline routes C-1 and C-2 are located in the same general vicinity; therefore, both Mainline routes are 
expected to have similar economic benefits in terms of the purchase of goods and services during 
construction and generation of employment and income in the local community.  

4.8.5 Mitigations and Monitoring 
4.8.5.1 Offshore Economic Conditions 
Mitigation measures that would be implemented to reduce the risk of impingement and entrainment of fish 
during water intake during commissioning and operation of the proposed Project, and minimize turbidity 
and seafloor disturbance during construction of the proposed Project, are discussed in Section 4.2.8. 

As discussed in Section 4.7.7.1, Liberty would issue LNMs to the USCG to communicate proposed Project 
activities with the public and commercial vessel operators on a regular basis. Additionally, MSIBs would 
be issued whenever Port-related activities (e.g., construction, marine mammal monitoring or general 
proposed Port operations) would occur. Issuance of LNMs, which would be available to the public, would 
mitigate potential impacts from increased vessel traffic on commercial and recreational fisheries, marine-
based tourism and recreation, marine commerce and shipping, and OCS resources. The proposed Mainline 
would be buried below the seafloor and would not have impacts during the operation of the proposed 
Project; however, the Safety Zone, NAAs, and the ATBA around the STL Buoys would preclude vessels 
from transiting through the Safety Zone and the ATBA and from fishing or anchoring in the NAAs.  

Although the proposed Project is located within lease blocks that have been identified as an area of interest 
for the Long Island–New York City Offshore Wind Collaborative, careful siting would avoid potential 
impacts. 

4.8.5.2 Onshore Economic Conditions 
As impacts on population and demographics, housing, and recreation and tourism are not expected from 
the construction and operation of the proposed Project, mitigation measures are not required. Impacts on 
employment and income would be short-term, moderate, and beneficial; therefore, mitigation measures are 
also not required. 

4.9 Transportation 
4.9.1 Introduction 
This section addresses potential impacts on transportation associated with the proposed Project and 
alternatives, including the No Action Alternative. As discussed in Section 3.10, the New York and New 
Jersey region has the greatest population of any region in the United States and has the regional 
transportation network to support its transit needs. The region is also home to the Port of New York and 
New Jersey, which is the largest port on the East Coast and the third largest port in the United States.  

Construction and decommissioning of the proposed Project would result in minor, short-term disturbances 
to both the regional transportation network and navigation through the open waters off the coasts of New 
York and New Jersey. No long-term impacts are anticipated to occur to onshore or offshore transportation 
during operation and maintenance of the proposed Project.  

4.9.2 Onshore Transportation 
The onshore regional transportation network in New York City and northern New Jersey experiences high 
levels of traffic volume and is managed by the Port Authority of New York and New Jersey (PANYNJ). 
Potential impacts on onshore transportation would be concentrated to material delivery and workforce trips 
during construction and, to a lesser degree, decommissioning. Impacts during operation of the proposed 
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Project would be minor and negligible due to the offshore nature of the proposed Project and associated 
operational activities. 

As discussed in Section 4.7.3, no construction of new onshore facilities, or significant expansion or 
modification of existing facilities, would be needed to support proposed Port operations. The use of existing 
facilities with comparable uses would mitigate onshore transportation impacts during construction, 
operation, and decommissioning. 

4.9.2.1 Impacts of Construction 
Impacts to onshore transportation during construction would be short-term and minor. Construction of the 
proposed Project would result in a slight increase in traffic resulting from the local workforce travelling to 
the onshore facilities (see Section 3.8 for more information on the required local workforce). The increase 
in traffic from the local workforce would likely be negligible in the context of the levels of traffic 
experienced by the existing transportation network in Long Island, New York City and northern New 
Jersey, as long as the onshore facilities are in locations with the appropriate size, location, accessibility, 
infrastructure, and availability.  

Existing third-party facilities selected by Liberty would manufacture the facility components. Large project 
components and equipment would likely be brought to the proposed Project site via barges from ports 
outside of the local area. In the event that large project components and equipment are trucked to the Port 
of New York and New Jersey via the local transportation system, the activity would be overseen by the 
PANYNJ, if necessary, and minor, short-term impacts and disruptions to normal traffic may occur. Overall, 
the local transportation network has sufficient capacity to accommodate the anticipated vehicle traffic 
associated by the proposed Project construction, as movements of industrial and construction equipment 
are a regular occurrence in the PANYNJ transportation network. 

4.9.2.2 Impacts of Operation 
The onshore transportation network would not experience impacts during operation of the proposed Project. 
Delivery vehicles serving supply vessels and local workforce travelling to the shore-based office and 
warehouse space required for operation and maintenance of the proposed Project would likely be the only 
onshore vehicle traffic associated with the proposed Project. The number of vehicle trips required for 
operation and maintenance of the proposed Project would be short-term and negligible in the context of the 
levels of traffic experienced by the existing transportation network in Long Island, New York City and 
northern New Jersey. 

4.9.2.3 Impacts of Decommissioning 
Decommissioning of the proposed Project would have similar but less intensive impacts as that of 
construction. 

4.9.3 Offshore Transportation 
Offshore transportation in and around the proposed Project area consists of commercial and recreational 
boating traffic, commercial shipping traffic, and a TSS. Proposed Project activities would increase vessel 
traffic in the New York Bight throughout the proposed Project lifespan. However, this increase would be 
minor in the context of existing vessel traffic. Potential impacts resulting from increased vessel traffic are 
expected to be effectively avoided by maintaining safe navigation practices established through the 1972 
International Rules of the Road (72 COLREGS).  

4.9.3.1 Impacts of Construction 
Impacts on offshore transportation from proposed Project construction would be short-term, minor and 
adverse. Commercial and recreational vessels would be excluded from the construction area during the 
construction phase of the proposed Project. Construction of the proposed Project would increase vessel 
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traffic within the ROI, but not significantly over the current number of vessels operating in the ROI. Vessels 
involved with construction of the proposed Project, which would include derrick barges, support tugs, diver-
support vessels, supply vessels, and crew/survey vessels, would generally operate at slow speeds relative 
to other vessel traffic in the proposed Project area. Potential impacts resulting from installation of the 
proposed Mainline and construction vessel transits through the TSSs are expected to be effectively avoided 
by maintaining safe navigation practices established through the 1972 International Rules of the Road 
(72 COLREGS).  

4.9.3.2 Impacts of Operation 
Impacts on offshore transportation from proposed Project operation would be short-term, minor and 
adverse. Operational impacts on offshore transportation would be long-term, minor, direct, and adverse. 
The Safety Zone, NAAs, and the ATBA, described in Section 2.1.15, would restrict non-Project related 
vessels. During operation, vessels would be precluded from transiting through the Safety Zone. Surrounding 
these areas, the proposed Project would not impact offshore transportation. To deliver LNG to the proposed 
Project, the LNGRV would travel through open waters at a speed of approximately 20 knots via the inbound 
Hudson Canyon to the Ambrose Traffic Lane and would approach the STL Buoys at approximately 3 knots 
within the Safety Zone surrounding the buoys. The LNGRVs would depart via the outbound Ambrose to 
Nantucket Traffic Lane. Potential impacts on the use of the TSS are expected to be effectively avoided by 
maintaining safe navigation practices and not interfering with existing vessel traffic patterns. The STL 
Buoys are expected to receive 45 deliveries of LNG each year. Maintenance and repair activities would 
require the deployment of a diver-support vessel for minor repairs or vessels similar to those used for 
construction for major repairs. Planned and unplanned maintenance and repair activities would cause a 
short-term and negligible increase of vessel traffic in the ROI, similar to traffic described for construction. 

4.9.3.3 Impacts of Decommissioning 
Decommissioning of the offshore components of the proposed Project would involve abandoning or 
removing the proposed Port facilities and abandoning the proposed Mainline and pipeline laterals in-place 
to be consistent with current federal policies to minimize adverse impacts, and would have similar but less 
intensive impacts as that of construction. 

4.9.4 Impacts of Alternatives 
If Liberty chooses appropriate locations for the onshore facilities that are capable of supporting the 
construction and operation activities with the appropriate size, location, accessibility, infrastructure, and 
availability, transportation impacts would likely be negligible in the context of the levels of traffic 
experienced by the existing transportation network in Long Island, New York City and northern New Jersey 
and the regulations enforced by the PANYNJ. Selection of an alternative for the proposed offshore Project 
components would not influence onshore traffic. 

The Port locations in Study Areas B, C, and D would have similar impacts on commercial and recreational 
boating, commercial shipping, and existing traffic lanes and navigation. Neither Project alternative would 
be located in a traffic lane or a location that directly impacts offshore navigation. 

Mainline routes C-1 and C-2 would have similar impacts because they both cross the Nantucket to 
Ambrose/Ambrose to Nantucket Traffic Lanes and the separation zone. Crossing of the traffic lane would 
result in short-term, minor impacts during construction of the proposed Project from increased vessel traffic 
within the TSS, but not significantly over the current number of vessels operating in the New York Bight. 
Potential impacts on the use of the TSS are expected to be effectively avoided by maintaining safe 
navigation practices and avoiding interference with existing vessel traffic patterns. Liberty should take the 
necessary precautions to mitigate any potential impacts through measures described in Section 4.7.7. 
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Because impact piling was assessed to have the highest potential for sound generation (over the widest area) 
associated with the proposed Project, the decision was made that the anchors would be installed using 
suction anchors. If necessary, driven piles could be used as an alternative to the suction anchors in the 
unlikely event geotechnical conditions preclude use of suction anchors. Several different anchor alternatives 
have been considered for the proposed Project, including suction anchors, driven piles, fluke anchors, 
gravity-based anchors, and grouted pile anchors. Since all vessel activities unrelated to the proposed Port 
would be prohibited within the Safety Zone, impacts on ocean uses would not be materially different 
between proposed anchoring alternatives; however, installation of the gravity-based anchor would result in 
greater impacts to transportation due to the increased number of required vessel transits during construction. 

4.9.5 Mitigations and Monitoring 
4.9.5.1 Onshore Transportation 
In the event that large project components and equipment are trucked to the proposed onshore Project 
facilities via the local transportation system, Liberty would consult with the PANYNJ to determine 
applicable regulations regarding restrictions on hazardous materials, vehicle lengths, widths, heights, and 
weights and acquire the appropriate permits. 

4.9.5.2 Offshore Transportation 
The proposed Mainline would cross the Nantucket to Ambrose inward bound lane and the Ambrose to 
Nantucket outbound lane from MP 4.07 to MP 13.65 for a distance of 8.3 nautical miles, including the 
traffic separation zone. During construction of the proposed Project, the USCG would issue LNMs to 
communicate proposed Project activities with the public and commercial vessel operators on a regular basis. 
Additionally, MSIBs would be issued whenever Port-related activities (e.g., construction, marine mammal 
monitoring or general proposed Port operations) would occur. The proposed Mainline would be buried 
below the seafloor and would not have impacts during operation of the proposed Project. 

The Safety Zone, NAAs, and the ATBA, described in Section 2.1.15, would restrict non-Project related 
vessels. Vessels would be precluded from transiting through the Safety Zone. 

Liberty would also continue outreach efforts with harbor pilots, commercial shipping organizations, ferry 
operators, yacht clubs, charter boat and fishermen organizations and recreational boaters to promote 
communications on the activities associated with construction and operation of the proposed Project. 

4.10 Air Quality 
4.10.1 Introduction 
This section addresses potential impacts on air quality associated with the proposed Project and alternatives, 
including the No Action Alternative. As discussed in Section 3.11, permitting of deepwater ports under the 
Deepwater Port Act (DWPA) presumes air quality standards attainment status equivalent to adjacent 
onshore areas.  

Construction of the proposed Project would produce air emissions from engines associated with marine 
vessels, compressor generators, and cranes, as well as other construction activities including welding. 
Operation of the proposed Project would produce air emissions from two primary sources, two marine 
boilers and two dual-fuel generator engines. Combustion sources and storage tanks would also result in air 
emissions from the LNGRV during operation of the proposed Project. Decommissioning of the proposed 
Project would result in comparable emissions to those described for the construction process. Construction, 
operation, and decommissioning of the proposed Project would not cause or contribute to an exceedance of 
ambient air quality standards. 
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4.10.2 Impacts of Construction  
Construction activities would produce air emissions, predominantly combustion emissions from engines 
associated with marine vessels, compressors, generators, and cranes. Impacts associated with the proposed 
Project construction would be expected to be short-term, negligible, and adverse. Other construction 
activities such as welding would generate minor emissions, but these would be insignificant relative to the 
combustion emissions. Fugitive particulate matter emissions typically associated with construction projects 
would not occur since the proposed Project does not have an onshore component and the proposed Mainline 
would be installed in the seabed.  

Construction-related offshore equipment that would generate air emissions include the following: 
• Geotechnical coring vessel – including rig, deck crane, generator and compressor engines; 
• DP pipelaying vessel – including winch, gantry boom/hoist, deck crane, coating station, generator 

and compressor engines; 
• Pipehaul tug – including main drive and auxiliary generator engines; 
• Plowing operations – including gantry boom/hoist, deck crane, anchor and plough winch, generator 

and compressor engines; 
• DP dive support vessel (DSV) operations – including main, generator, and compressor engines; 
• Heavy lift vessel – including crane, thruster and propulsion engines; 
• Barges and associated tugs – including main drive and auxiliary generator engines; and 
• Survey and miscellaneous activity vessels – including main drive and auxiliary generator engines. 

Air quality impacts from proposed Port construction are also being evaluated as part of USCG/MARAD’s 
General Conformity Determination. Further details of the conformity analysis are provided in 
Section 4.10.6. 

4.10.2.1 Construction Emissions 
Construction emission estimates were based on the expected number of each type of vessel, engines per 
vessel, duration of use (days and hours/day), load factor (percent of maximum rated capacity) and published 
emission factors. Construction of the proposed Project would be expected to take 11 months, February 
through December of 2018. Included as part of construction emissions are emissions from a geotechnical 
coring vessel, which is scheduled to operate in the spring of 2017. Therefore, construction emissions would 
be spread over two calendar years. Emissions were estimated for the entirety of the construction period, as 
well as the maximum amount in any calendar year.  

For an individual engine, emissions estimates are based on the engine horsepower, load factor, emission 
factor, and duration of operation. The durations, horsepower, and load factors provided in the detailed tables 
in this subsection and the greenhouse gas (GHG) emissions subsection are part of the construction plan and 
use emissions factors for ocean-going vessels (which are the pipelay vessel and the heavy lift vessel) or for 
harbor craft (which are all of the other vessels) in “Current Methodologies in Preparing Mobile Source Port-
Related Emission Inventories” (ICF 2009). 

Annex VI of the MARPOL Protocol, as codified in 40 CFR 1043, limits the sulfur content of fuel to 
0.10 percent beginning in calendar year 2016 in Emission Control Areas. Since the proposed Project would 
be located in the North America Emission Control Area, this sulfur content in marine diesel oil is used as 
the basis for the upper limit of sulfur dioxide (SO2) emissions from all vessels. 

The 2010 Multi-Facility Emissions Inventory for the Port of New York and New Jersey (PANYNJ 2012) 
provides total 2010 emissions from harbor craft and ocean-going vessel port calls. This document was used 
to help identify the emission factor category from the ICF International (ICF) document of each proposed 
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Project vessel engine. Category 1 harbor vessel emission factors were used for all engines except the DP 
pipelay vessel, the plowing vessel, and the heavy lift vessel main engines. Category 2 emission factors were 
used for the dynamic positioning of the pipelay vessel and the heavy lift vessel main engines. Category 3 
emission factors were used for the plowing vessel.  

To calculate emissions from construction, the rating of each engine was multiplied by its emission factor, 
load factor, and total operating time. Emissions from these construction sources are summarized in 
Table 4.10-1. Detailed emission calculations for criteria pollutant emissions are provided in Table 4.10-2. 
As shown in the tables, total nitrogen oxide (NOx) emissions during the construction period would be 
approximately 480 tons with up to 473 tons occurring within one calendar year. As discussed in 
Section 4.10.6 on general conformity, a portion of these emissions could require offsets to demonstrate 
general conformity. 

Table 4.10-1. Construction Emissions Summary 

Construction Task NOx VOC CO SO2 PM10 PM2.5 

Geotechnical Coring Vessel 7.55 0.30 5.55  0.34 0.33 

Dynamic Positioning Pipelay Vessel 121.86 6.12 64.03  8.72 8.46 

Pipehaul Tug  31.67 1.26 23.28  1.45 1.41 

Plowing Operations 69.18 2.64 11.90  1.28 1.18 

Dive Support Vessel (DSV) and Dynamic 
Positioning (DP) DSV 

73.14 2.90 53.77  3.27 3.17 

150-foot Survey Vessel 10.68 0.42 7.85  0.51 0.49 

Local Fishing Vessels for support, patrol 21.36 0.85 15.71  1.02 0.99 

Dewater/Dry/Precommission Spread 15.31 0.61 11.26  0.69 0.67 

Pipeline Installation Totals 350.75 15.10 193.35  17.28 16.70 

Hopper Tug 15.96 0.63 11.74  0.72 0.70 

DP Jet, Tremmie Vessel, and Survey Vessel 46.29 1.84 34.03  2.05 1.99 

Supplemental Lowering and Backfill 
Totals 

62.25 2.47 45.77  2.77 2.69 

Heavy Lift Vessel 40.32 1.72 27.19  2.10 2.04 

Assist Installation Vessel/Dive Support Vessel 26.51 1.05 19.49  1.18 1.14 

Deepwater Port Installation Totals 66.83 2.77 46.68  3.28 3.18 

Project Total Construction 480 20.3 286 30.82 23.3 22.6 

Maximum Calendar Year Emissions a/ 473 20.1 281 30.36 23.0 22.2 

Ozone Precursor Totals 480 20.3 --- --- --- --- 

Ozone Significant Emission Rate Threshold 100 50 --- --- --- --- 

PM2.5 Total 480 --- --- 31 --- 23 

PM2.5 Significant Emission Rate Threshold 100 --- --- 100 --- 100 
a/ Maximum emissions occur during 2018. 
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 Table 4.10-2. Detailed Construction Emissions (Criteria Pollutants) 

Task Equipment 
Type 

Duration 
(days) 

Op. Time 
(hr/day) 

Qty. 
Vessels 

Engines 
per 

vessel 

Engine 
Rating 

(hp) 
Load 

Factor 

Exhaust Emission Factors a/ Project Emission Rate b/ 
NOx 

(g/hp-hr) 
VOC 

(g/hp-hr) 
CO 

(g/hp-hr) 
PM10 

(g/hp-hr) 
PM2.5 

(g/hp-hr) 
NOx 

(tons) 
VOC 

(tons) 
CO 

(tons) 
PM10 

|(tons) 
PM2.5 
(tons) 

Pipeline Installation           
Geotechnical Coring Vessel           

Coring Operation 3/20/2017 thru 5/9/2017              
Generators 51 days 8 1 3 800 100% 5.0708 0.2013 3.7285 0.2237 0.2170 5.47 0.22 4.02 0.24 0.23 
Air Compressor 51 days 12 1 2 180 100% 5.0708 0.2013 3.7285 0.2237 0.2170 1.23 0.05 0.91 0.05 0.05 
Rig 51 days 12 1 2 80 70% 5.0708 0.2013 3.7285 0.2983 0.2893 0.38 0.02 0.28 0.02 0.02 
Crane 51 days 12 1 2 335 20% 5.0708 0.2013 3.7285 0.2237 0.2170 0.46 0.02 0.34 0.02 0.02 

      7.55 0.30 5.55 0.34 0.33 
                     

DP Pipelay Vessel  03/27/18  thru  05/13/18           
Barge Generators 48 days 12 1 2 1400 0% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
Weld Generators 48 days 16 1 3 550 0% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
Lorelay 48 days 24 1 1 24490 50% 7.3079 0.3728 3.7285 0.5369 0.5208 113.63 5.80 57.98 8.35 8.10 
Anchor winches 48 days 12 1 0 600 50% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
Gantry boom 
engine 

48 days 8 1 0 335 20% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 

Gantry hoist 
engine 

48 days 8 1 0 520 20% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 

Gantry Swing 
Engines 

48 days 8 1 0 335 20% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 

Gantry generator 48 days 8 1 0 260 10% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
Deck Cranes 48 days 12 1 1 335 20% 5.0708 0.2013 3.7285 0.2237 0.2170 0.22 0.01 0.16 0.01 0.01 
Air Compressor 48 days 12 1 2 180 80% 5.0708 0.2013 3.7285 0.2237 0.2170 0.93 0.04 0.68 0.04 0.04 
Line-up Station 48 days 18 1 0 120 90% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
UT Station 48 days 18 1 0 60 80% 5.0708 0.2013 3.7285 0.2983 0.2893 0.00 0.00 0.00 0.00 0.00 
Coating Station 48 days 18 1 0 60 80% 5.0708 0.2013 3.7285 0.2983 0.2893 0.00 0.00 0.00 0.00 0.00 
3600 HP AHT Main 
engines 

48 days 18 2 0 1200 75% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 

AHT Generator 48 days 12 2 0 120 70% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
AHT Winch Engine 48 days 8 2 0 120 80% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
135' crew boat 
main engines 

48 days 8 1 4 600 40% 5.0708 0.2013 3.7285 0.2237 0.2170 2.06 0.08 1.52 0.09 0.09 

crew boat 
generator 

48 days 12 1 2 80 70% 5.0708 0.2013 3.7285 0.2983 0.2893 0.36 0.01 0.27 0.02 0.02 

Supply Vessel 
Main Engines 

48 days 12 1 2 1125 50% 5.0708 0.2013 3.7285 0.2237 0.2170 3.62 0.14 2.66 0.16 0.16 

Supply Vessel 
Generator 

48 days 12 1 3 180 60% 5.0708 0.2013 3.7285 0.2237 0.2170 1.04 0.04 0.77 0.05 0.04 

        121.86 6.12 64.03 8.72 8.46 
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Task Equipment 
Type 

Duration 
(days) 

Op. Time 
(hr/day) 

Qty. 
Vessels 

Engines 
per 

vessel 

Engine 
Rating 

(hp) 
Load 

Factor 

Exhaust Emission Factors a/ Project Emission Rate b/ 
NOx 

(g/hp-hr) 
VOC 

(g/hp-hr) 
CO 

(g/hp-hr) 
PM10 

(g/hp-hr) 
PM2.5 

(g/hp-hr) 
NOx 

(tons) 
VOC 

(tons) 
CO 

(tons) 
PM10 

|(tons) 
PM2.5 
(tons) 

Pipehaul Tug  03/12/18 thru 05/16/18           
2400 HP Tug Main 
Engines 

66 days 24 5 2 900 35% 5.0708 0.2013 3.7285 0.2237 0.2170 27.89 1.11 20.51 1.23 1.19 

Tug Generator 66 days 24 5 2 80 50% 5.0708 0.2013 3.7285 0.2983 0.2893 3.54 0.14 2.60 0.21 0.20 
Tug Winch 66 days 2 5 1 80 80% 5.0708 0.2013 3.7285 0.2983 0.2893 0.24 0.01 0.17 0.01 0.01 
            31.67 1.26 23.28 1.45 1.41 
                 

Plowing Operations  05/13/18  thru  08/05/18           
Barge Generators 58 days 12 1 2 1400 0% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
Maersk Assister - 
Propulsion Bollard 
Pull 

58 days 24 1 1 6487 61% 9.8432 0.3728 0.8203 0.1417 0.1268 59.77 2.26 4.98 0.86 0.77 

Maersk Assister - 
Rauma 3-drum 
waterfall 400 mt 
cap 

58 days 24 1 1 1800 0% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 

Anchor winches 58 days 12 1 0 600 50% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
Gantry boom 
engine 

58 days 8 1 0 335 20% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 

Gantry hoist 
engine 

58 days 8 1 0 520 20% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 

Gantry Swing 
Engines 

58 days 8 1 0 335 20% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 

Gantry generator 58 days 8 1 0 260 10% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
Deck Crane 58 days 12 1 0 180 61% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
Plough Winch 58 days 8 2 0 120 80% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
Air Compressor 58 days 12 1 2 180 61% 5.0708 0.2013 3.7285 0.2237 0.2170 0.85 0.03 0.63 0.04 0.04 
3600 HP AHT Main 
engines 

58 days 18 2 0 1200 75% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 

AHT Generator 58 days 12 2 0 120 70% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
AHT Winch Engine 58 days 8 2 0 120 80% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
135' crew boat 
main engines 

58 days 8 1 4 600 40% 5.0708 0.2013 3.7285 0.2237 0.2170 2.49 0.10 1.83 0.11 0.11 

Crew boat 
generator 

58 days 12 1 2 80 70% 5.0708 0.2013 3.7285 0.2983 0.2893 0.44 0.02 0.32 0.03 0.02 

Supply Vessel 
Main Engines 

58 days 12 1 2 1,125 50% 5.0708 0.2013 3.7285 0.2237 0.2170 4.38 0.17 3.22 0.19 0.19 

Supply Vessel 
Generator 

58 days 12 1 3 180 60% 5.0708 0.2013 3.7285 0.2237 0.2170 1.26 0.05 0.93 0.06 0.05 

      69.18 2.64 11.90 1.28 1.18 
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Task Equipment 
Type 

Duration 
(days) 

Op. Time 
(hr/day) 

Qty. 
Vessels 

Engines 
per 

vessel 

Engine 
Rating 

(hp) 
Load 

Factor 

Exhaust Emission Factors a/ Project Emission Rate b/ 
NOx 

(g/hp-hr) 
VOC 

(g/hp-hr) 
CO 

(g/hp-hr) 
PM10 

(g/hp-hr) 
PM2.5 

(g/hp-hr) 
NOx 

(tons) 
VOC 

(tons) 
CO 

(tons) 
PM10 

|(tons) 
PM2.5 
(tons) 

DPDSV  Pre-lay investigations   03/08/18 thru  03/23/18           
Install crossings    03/12/18 thru  04/12/18           

Lower plow transitions    08/13/18  thru  09/06/18           
Tie-in collocated Y assembly    08/03/18 thru  08/13/18           

System hydrotest, dewater and dry   09/09/18  thru  10/13/18           
Purge and pack Mainline, laterals and PLEMS   10/13/16  thru  10/24/18           

Air Compressor 129 days 24 1 2 180 35% 5.0708 0.2013 3.7285 0.2237 0.2170 2.18 0.09 1.60 0.10 0.09 
Dive compressors 129 days 24 1 2 80 35% 5.0708 0.2013 3.7285 0.2983 0.2893 0.97 0.04 0.71 0.06 0.06 
Crane 129 days 24 1 2 335 35% 5.0708 0.2013 3.7285 0.2237 0.2170 4.06 0.16 2.98 0.18 0.17 
Diving equipment 129 days 24 1 1 250 35% 5.0708 0.2013 3.7285 0.2237 0.2170 1.51 0.06 1.11 0.07 0.06 
Main Engines 129 days 24 1 2 3000 35% 5.0708 0.2013 3.7285 0.2237 0.2170 36.34 1.44 26.72 1.60 1.56 
Generator 129 days 24 1 3 250 35% 5.0708 0.2013 3.7285 0.2237 0.2170 4.54 0.18 3.34 0.20 0.19 
Bow Thruster 129 days 24 1 0 950 70% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 
Stern Thruster 129 days 24 1 0 950 70% 5.0708 0.2013 3.7285 0.2237 0.2170 0.00 0.00 0.00 0.00 0.00 

      49.61 1.97 36.47 2.20 2.14 
Dive Support Vessel           

Install hot taps and SSTI   02/05/18 thru  03/13/18           
System Hydrotest,  Dewater and Dry   09/09/18  thru  10/13/18           

Purge and pack Mainline, laterals and PLEMS   10/13/18  thru  10/24/18           
Commissioning support    10/24/18  thru  12/03/18           

Generators 123 days 24 1 3 800 35% 5.0708 0.2013 3.7285 0.2237 0.2170 13.86 0.55 10.19 0.61 0.59 
Air Compressor 123 days 24 1 2 180 35% 5.0708 0.2013 3.7285 0.2237 0.2170 2.08 0.08 1.53 0.09 0.09 
Dive compressors 123 days 24 1 2 80 35% 5.0708 0.2013 3.7285 0.2983 0.2893 0.92 0.04 0.68 0.05 0.05 
Crane 123 days 24 1 2 335 20% 5.0708 0.2013 3.7285 0.2237 0.2170 2.21 0.09 1.63 0.10 0.09 
Tug Main Engines 123 days 24 1 2 300 35% 5.0708 0.2013 3.7285 0.2237 0.2170 3.47 0.14 2.55 0.15 0.15 
Tug Generator 123 days 24 1 2 60 50% 5.0708 0.2013 3.7285 0.2983 0.2893 0.99 0.04 0.73 0.06 0.06 

      23.53 0.93 17.30 1.07 1.03 
           

150' Survey Vessel  03/01/18  thru  10/31/18           
Main Engines 245 days 24 1 2 350 35% 5.0708 0.2013 3.7285 0.2237 0.2170 8.05 0.32 5.92 0.36 0.34 
Generators 245 days 24 1 2 80 50% 5.0708 0.2013 3.7285 0.2983 0.2893 2.63 0.10 1.93 0.15 0.15 

      10.68 0.42 7.85 0.51 0.49 
           

Local Fishing Vessels for support, patrol and liaison  
 03/01/18 thru  10/31/18 

          

Main Engines 245 days 24 2 2 350 35% 5.0708 0.2013 3.7285 0.2237 0.2170 16.10 0.64 11.84 0.71 0.69 
Generators 245 days 24 2 2 80 50% 5.0708 0.2013 3.7285 0.2983 0.2893 5.26 0.21 3.87 0.31 0.30 

      21.36 0.85 15.71 1.02 0.99 
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Task Equipment 
Type 

Duration 
(days) 

Op. Time 
(hr/day) 

Qty. 
Vessels 

Engines 
per 

vessel 

Engine 
Rating 

(hp) 
Load 

Factor 

Exhaust Emission Factors a/ Project Emission Rate b/ 
NOx 

(g/hp-hr) 
VOC 

(g/hp-hr) 
CO 

(g/hp-hr) 
PM10 

(g/hp-hr) 
PM2.5 

(g/hp-hr) 
NOx 

(tons) 
VOC 

(tons) 
CO 

(tons) 
PM10 

|(tons) 
PM2.5 
(tons) 

           
Dewater/Dry/Precommission Spread  
 09/09/18  thru  12/03/18 

          

Air compressors 86 days 24 1 6 240 50% 5.0708 0.2013 3.7285 0.2237 0.2170 8.31 0.33 6.11 0.37 0.36 
Pumps 86 days 24 1 4 240 50% 5.0708 0.2013 3.7285 0.2237 0.2170 5.54 0.22 4.07 0.24 0.24 
Light plant 86 days 24 2 1 60 50% 5.0708 0.2013 3.7285 0.2983 0.2893 0.69 0.03 0.51 0.04 0.04 
Crane 86 days 24 1 1 335 20% 5.0708 0.2013 3.7285 0.2237 0.2170 0.77 0.03 0.57 0.03 0.03 

      15.31 0.61 11.26 0.69 0.67 
           

Supplemental Lowering and Imported Backfill Operation           
Hopper Tug  08/15/18  thru  09/05/18           

2400 HP Tug Main 
Engines 

22 days 24 4 2 900 70% 5.0708 0.2013 3.7285 0.2237 0.2170 14.87 0.59 10.94 0.66 0.64 

Tug Generator 22 days 24 4 2 80 50% 5.0708 0.2013 3.7285 0.2983 0.2893 0.94 0.04 0.69 0.06 0.05 
Tug Winch 22 days 24 4 1 80 15% 5.0708 0.2013 3.7285 0.2983 0.2893 0.14 0.01 0.10 0.01 0.01 

            15.96 0.63 11.74 0.72 0.70 
           

DP Jet/Tremie Vessel 07/18/18 thru 09/05/18  14 days at port converting to Tremie           
Jet Barge 
Generator 

36 days 24 1 1 425 70% 5.0708 0.2013 3.7285 0.2237 0.2170 1.44 0.06 1.06 0.06 0.06 

Jet Barge sled 
winch 

36 days 8 1 1 240 50% 5.0708 0.2013 3.7285 0.2237 0.2170 0.19 0.01 0.14 0.01 0.01 

Crane 36 days 24 1 1 365 70% 5.0708 0.2013 3.7285 0.2237 0.2170 1.23 0.05 0.91 0.05 0.05 
Jet Barge jetting 
pumps 36 days 22 1 2 1840 75% 5.0708 0.2013 3.7285 0.2237 0.2170 12.22 0.49 8.98 0.54 0.52 
Jet Barge air 
compressor 36 days 22 1 1 900 75% 5.0708 0.2013 3.7285 0.2237 0.2170 2.99 0.12 2.20 0.13 0.13 
Dive compressors 36 days 12 1 2 80 70% 5.0708 0.2013 3.7285 0.2983 0.2893 0.27 0.01 0.20 0.02 0.02 
Port Bow Thruster 36 days 24 1 1 1950 70% 5.0708 0.2013 3.7285 0.2237 0.2170 6.59 0.26 4.85 0.29 0.28 
Stbd Thruster 36 days 24 1 1 1950 70% 5.0708 0.2013 3.7285 0.2237 0.2170 6.59 0.26 4.85 0.29 0.28 
Port Stern Thruster 36 days 24 1 1 1950 70% 5.0708 0.2013 3.7285 0.2237 0.2170 6.59 0.26 4.85 0.29 0.28 
Stbd Stern 
Thruster 

36 days 24 1 1 1950 70% 5.0708 0.2013 3.7285 0.2237 0.2170 6.59 0.26 4.85 0.29 0.28 

            44.71 1.78 32.87 1.98 1.92 
110' Survey Vessel 8/15/18 thru 09/05/18           

Main Engines 22 days 24 1 2 350 65% 5.0708 0.2013 3.7285 0.2237 0.2170 1.34 0.05 0.99 0.06 0.06 
Generators 22 days 24 1 2 80 50% 5.0708 0.2013 3.7285 0.2983 0.2893 0.24 0.01 0.17 0.01 0.01 
            1.58 0.06 1.16 0.07 0.07 

DWP Installation per APL Schedule           
Heavy Lift Vessel (HLV)           

HLV Transit to field and preparation 06/12/18  thru  06/14/18           
Main Engines 3 days 24 1 2 11760 80% 7.3079 0.3728 3.7285 0.5369 0.5208 10.91 0.56 5.57 0.80 0.78 
shaft generators 3 days 12 1 2 5000 80% 5.0708 0.2013 3.7285 0.2237 0.2170 1.61 0.06 1.18 0.07 0.07 
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Task Equipment 
Type 

Duration 
(days) 

Op. Time 
(hr/day) 

Qty. 
Vessels 

Engines 
per 

vessel 

Engine 
Rating 

(hp) 
Load 

Factor 

Exhaust Emission Factors a/ Project Emission Rate b/ 
NOx 

(g/hp-hr) 
VOC 

(g/hp-hr) 
CO 

(g/hp-hr) 
PM10 

(g/hp-hr) 
PM2.5 

(g/hp-hr) 
NOx 

(tons) 
VOC 

(tons) 
CO 

(tons) 
PM10 

|(tons) 
PM2.5 
(tons) 

HLV Installation Activities  06/15/18  thru  07/08/18           
Azimuth Thruster 
forward 24 days 24 1 1 2280 75% 5.0708 0.2013 3.7285 0.2237 0.2170 5.51 0.22 4.05 0.24 0.24 
Bow Thruster 24 days 24 1 2 1950 75% 5.0708 0.2013 3.7285 0.2237 0.2170 9.42 0.37 6.92 0.42 0.40 
Shaft generators 24 days 12 1 2 5000 80% 5.0708 0.2013 3.7285 0.2237 0.2170 12.88 0.51 9.47 0.57 0.55 

      40.32 1.72 27.19 2.10 2.04 
           
Assist Installation Vessel/Dive Support Vessel (DSV)           

DSV Transit to field and preparation 07/04/18  thru  07/06/18           
Main Engines 3 days 8 1 2 3000 70% 5.0708 0.2013 3.7285 0.2237 0.2170 0.56 0.02 0.41 0.02 0.02 
Generator 3 days 16 1 3 250 70% 5.0708 0.2013 3.7285 0.2237 0.2170 0.14 0.01 0.10 0.01 0.01 

DSV Installation Activities  07/06/18  thru  08/29/18           
Air Compressor 55 days 12 1 2 180 80% 5.0708 0.2013 3.7285 0.2237 0.2170 1.06 0.04 0.78 0.05 0.05 
Dive compressors 55 days 12 1 2 80 70% 5.0708 0.2013 3.7285 0.2983 0.2893 0.41 0.02 0.30 0.02 0.02 
Crane 55 days 12 1 2 335 20% 5.0708 0.2013 3.7285 0.2237 0.2170 0.49 0.02 0.36 0.02 0.02 
Diving equipment 55 days 24 1 1 250 60% 5.0708 0.2013 3.7285 0.2237 0.2170 1.11 0.04 0.81 0.05 0.05 
Main Engines 55 days 8 1 2 3000 70% 5.0708 0.2013 3.7285 0.2237 0.2170 10.33 0.41 7.60 0.46 0.44 
Generator 55 days 16 1 3 250 70% 5.0708 0.2013 3.7285 0.2237 0.2170 2.58 0.10 1.90 0.11 0.11 
Bow Thruster 55 days 16 1 2 950 70% 5.0708 0.2013 3.7285 0.2237 0.2170 6.54 0.26 4.81 0.29 0.28 
Stern Thruster 55 days 16 1 1 950 70% 5.0708 0.2013 3.7285 0.2237 0.2170 3.27 0.13 2.41 0.14 0.14 

      26.51 1.05 19.49 1.18 1.14 
           
     Total: 479.83 20.35 285.81 23.32 22.55 
 
Notes: 
a/ Emission factors from 'Current Methodologies in Preparing Mobile Source Port-Related Emission Inventories' 
b/ Project Emissions Rate = Engine Rating (hp) x Load Factor x Engines per Vessel x Total Operation (hr/project) x Exhaust Emission Factor (g/hp-hr) / 453.6 grams/lb / 2000 lb/ton 
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4.10.3 Impacts of Operation 
Impacts associated with the proposed Project operation would be expected to be long-term, minor and 
adverse. Emissions generated from proposed Project operations were evaluated based on data provided by 
Liberty in their Deepwater Port Application and with data contained in their March 2014 Air Permit 
Application as supplemented on September 12, 2014. These permit application documents, which were 
relied upon in preparation of the draft and final EIS, include impact assessments for Project operating 
emissions, including dispersion modeling analyses for criteria pollutants, and modeling for hazardous air 
pollutant impacts in accordance with NYSDEC's Guidelines for the Control of Toxic Air Contaminants. 
These modeling analyses demonstrate that operating impacts for the Project will be in compliance with all 
federal and state guidelines for acceptable ambient pollutant concentrations. A detailed summary of the air 
quality impact analysis for criteria pollutants is presented in Section 4.10.3.2. Based on the Air Permit 
Application, the USEPA would prepare a permit that details the applicable monitoring, recordkeeping and 
reporting requirements sufficient to ensure that the requirements of the permit are enforceable. The USEPA 
would issue a draft permit with all supporting documentation for public review and comment prior to 
issuance of the final permit. 

4.10.3.1 Operation Emissions 
LNGRVs would contain two primary sources of air pollutant emissions, two marine boilers to supply heat 
for regasification of the LNG and two dual-fuel generator engines to supply electrical power to run the 
LNGRV’s internal ship systems and associated LNG regasification equipment. In addition to these sources, 
a gas combustion unit (GCU) would combust any excess boil-off gas (BOG) while the LNGRV is moored 
at the proposed Port facilities. Regasified LNG and BOG are both natural gas fuels produced by different 
processes. The proposed Mainline would not contain any sources of air pollutant emissions during 
operation. 

The only air emission sources on the LNGRV other than the combustion sources would be storage tanks 
for marine fuel oil, waste oil, overflow, and sludge. Volatile organic compound (VOC) emissions would 
occur from these tanks when they are being filled (working losses) and during variations in ambient 
temperatures (breathing losses). The quantity of working and breathing loss storage tank emissions depends 
largely upon tank throughput and storage material vapor pressure. Since the material throughput to these 
tanks while at the proposed Port would be virtually zero and the material vapor pressures very low 
(0.0074 pounds per square inch absolute for distillate fuel oils), VOC emissions from these tanks would be 
insignificant and are not further accounted for in this document. 

The only air emission sources on the LNGRV other than the combustion sources would be storage tanks 
for marine fuel oil, waste oil, overflow, and sludge. Volatile organic compound (VOC) emissions would 
occur from these tanks when they are being filled (working losses) and during variations in ambient 
temperatures (breathing losses). The quantity of working and breathing loss storage tank emissions depends 
largely upon tank throughput and storage material vapor pressure. Since the material throughput to these 
tanks while at the proposed Port would be virtually zero and the material vapor pressures very low 
(0.0074 pounds per square inch absolute for distillate fuel oils), VOC emissions from these tanks would be 
insignificant and are not further accounted for in this document. 

The only other emission source associated with the proposed Project operation would be a support vessel, 
which would operate at the proposed Port and would travel to and from the mainland.  

Stationary Source Descriptions 
Each LNGRV would be equipped with two Mitsubishi Model MHI MAC-100BF marine boilers, each rated 
at 321 million British thermal units per hour (MMBtu/hr) while firing natural gas, used for regasification. 
While at the proposed Port facilities, NOx emissions from the boilers would be controlled through the use 
of low-NOx burners and selective catalytic reduction (SCR). Emissions of other pollutants would be limited 
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through firing of LNG and BOG and good combustion practices. The boilers are assumed to operate 
continuously.  

Two Wärtsilä Model 12V50DF generator engines, each rated at 11.0 megawatt hours while firing BOG and 
LNG, would be used to generate power for regasification, dynamic positioning, propulsion motors, and 
hoteling. While at the proposed Port facilities, NOx and emissions from the engines would be controlled 
through the use of SCR. Emissions of other pollutants would be limited through firing of LNG and BOG, 
CO catalyst, and good combustion practices. The engines are assumed to operate continuously. 

During regasification, a Snecma GCU rated at 208 MMBtu/hr would be used to combust any excess BOG. 
During regasification, the boilers and engines would be fired with BOG. Excess BOG may be generated 
for short periods of time during initial arrival at the proposed Port facilities and during periods of no or low 
gas sendout. LNGRV operations would be managed such that GCU operation would not be required during 
normal regasification periods but only during low or no sendout periods, and system upsets. 

Stationary Source Emissions 
Operation of the boilers, engines, and GCU predominantly result in combustion pollutant emissions, 
including NOx, SO2, carbon monoxide (CO), total suspended particulates (TSP), particulate matter with an 
aerodynamic diameter less than or equal to 10 microns (PM10), particulate matter with an aerodynamic 
diameter less than or equal to 2.5 microns (PM2.5), ozone (O3) and VOCs. Additionally, operation of the 
SCR would result in ammonia (NH3) emissions due to the injection of a small amount of excess NH3 to 
optimize removal of NOx emissions from the boiler and engines. GHG emissions would also occur and 
these are addressed in Section 4.10.7. Emissions of other pollutants would also occur, including hazardous 
air pollutants (HAPs), sulfuric acid mist (H2SO4) and lead (Pb), but these emissions would be insignificant 
as their emissions are extremely low for combustion of LNG and BOG.  

Each LNGRV would have three regasification units, each with a capacity of 250 MMscf/d, yielding a total 
sendout capacity of 750 MMscf/d. However, the peak sendout capacity would be limited by the receiving 
interconnection pipeline to 660 MMscf/d with the average sendout rate predicted to be 400 MMscf/d.  

The two boilers can achieve the peak regasification rate of 660 MMscf/d while operating at 77 percent of 
their rated capacity. For the predicted average sendout rate of 400 MMscf/d, the boilers would each operate 
at 47 percent of their rated capacity. Criteria pollutant emissions from the boilers are based upon vendor 
specified guaranteed emission rates and the guaranteed NOx emission rate from the SCR vendor.  

The two generator engines can achieve the peak regasification rate of 660 MMscf/d while operating at 
70 percent of their rated capacity. For the predicted average sendout rate of 400 MMscf/d, one engine would 
operate at 34 percent load and a second engine at 68 percent load. Criteria pollutant emissions from the 
engines are based upon vendor specified guaranteed emission rates and the guaranteed NOx and CO 
emission rates from the SCR and oxidation catalyst vendors, respectively.  

Estimated annual potential emissions are based upon continuous year-round steady state operation of the 
boilers and engines at the average annual sendout rate. During typical operation of the LNGRVs, the boilers 
and engines would be in operation prior to docking at the proposed Port facilities and therefore any increase 
in emissions due to startup and shutdown are not anticipated. Startup and shutdown emissions may result 
due to malfunction or as a result of a boiler or engine being shut down during a period of low sendout rates.  

In the event of a startup while at the proposed Port facilities, boiler startup would transition to normal 
operation at 15 percent operating load. Due to the reduced fuel throughput, boiler emissions during a startup 
period are less than during normal operation, with the exception of NOx if the SCR is not up to temperature 
at the time of startup. The engines are started cold on marine diesel oil and switch to LNG or BOG after 
approximately 10 minutes. It is predicted that any increase in emissions due to startup of the engines on 
marine diesel oil would be offset by the period of engine shutdown. Due to the associated downtime as a 
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result of a malfunction or shutdown, no increase in annual potential emissions is expected as a result of 
startup and shutdown of the boilers and engines.  

For the purposes of establishing annual potential emissions for the proposed Project, it is presumed that the 
GCU would not operate during normal operation, including low sendout periods. Operation of the GCU is 
included in the air quality impact analysis as discussed in Section 4.10.3.2.  

Provided in Table 4.10-3 are the total potential emissions from the stationary source aspects of the LNGRVs 
at the proposed Port detailing emissions from boilers, engines, and GCUs. 

Table 4.10-3. Proposed Project Potential Stationary Source Criteria Pollutant Emissions 

Pollutant 

Average Hourly Emission Rates 
(lb/hr)Aggregate per LNGRV - Total 

Annual Potential to Emit 
(tpy) 

Project 
Annual 

Potential to 
Emit  
(tpy) 

Boilers Engines GCU LNGRV 
Boilers 

LNGRV 
Engines 

LNGRV 
GCU 

CO 4.26 12.60 1.40 18.7 55.2 6.1 80.0 

NOx (with SCR) 3.41 5.40 0.93 14.9 23.7 4.1 42.7 

Pb 1.36E-04 4.54E-05 2.8E-06 5.98E-04 1.99E-04 1.23E-05 8.09E-04 

TSP/PM10/PM2.5 2.07 2.13 0.05 9.1 9.3 0.2 18.6 

SO2 0.16 0.08 0.00 0.7 0.4 0.0 1.1 

VOCs 1.42 3.69 0.35 6.2 16.2 1.5 23.9 

Annual Operation 
(hours/year)   8,760 8.760 540  

Notes: 
1. Potential to emit (PTE) associated with regasification at 400 MMscf/d natural gas sendout and an annual capacity factor of 100 

percent for regasification equipment.  
2. The GCU only operates at low and no sendout and the annual average hourly emission rate is based on the average of the two 

respective operational emission rates. 
3. Aggregate per LNGRV refers to the total for the source type operation on an LNGRV. Engine emissions are the maximum of 

operation with or without dynamic positioning. 
4. At the time of LNGRV arrival, two boilers and two engines would be in operation and therefore do not contribute additional 

startup emissions to the PTE. If startup of a boiler or engine is necessary, the increase in emissions attributable to 
startup/shutdown are anticipated to be offset by the absence of emissions during the period of non-operation. 

Mobile Source Emissions 
NOx, VOC, and PM2.5 emissions have been quantified for the LNGRVs while in transit to and from the 
proposed Port and from the support vessel. LNGRV mobile source emissions are based on 45 port visits 
per year. Arrivals assume 1.1 hours in transit to the proposed Port (based on travel from 25 miles from 
shore to the proposed Port) and assume 2 hours at port. Departures assume 1 hour of maneuvering at the 
proposed Port and 2.7 hours in transit between the proposed Port and 25 miles from shore.  

Support vessel emissions have been broken out for the vessel while idling at the proposed Port or at the 
harbor, while operating in transit to and from the Port, and while patrolling at the Port. The support vessel 
is assumed to operate at idle for 4,258 hours per year at the Port or at the harbor, at patrol speed for 
4,380 hours per year at the Port, and for 122 hours per year at transit to or from the Port. 

Based on the above assumptions, operational emissions of these key pollutants from all vessel activities are 
summarized under General Conformity in Section 4.10.6.1. 
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Table 4.10-4 compares the potential operational emissions versus the applicable non-attainment new source 
review (NNSR) and Prevention of Significant Deterioration (PSD) major source thresholds. Based on 
emission estimates shown in the table, the proposed Project is not subject to PSD review for criteria 
pollutants, or for GHG. (While potential GHG emissions, expressed as carbon dioxide equivalents (CO2e), 
exceed the PSD major source threshold, the U.S. Supreme Court ruled on June 23, 2014 that a project is 
not subject to PSD for any pollutant if GHG is the only pollutant that exceeds a PSD major source threshold. 
See Utility Air Regulatory Group v. EPA [No. 12-1146].) 

Table 4.10-4. Operational PTE vs. PSD/NNSR Applicability Thresholds 

Pollutant 
Operational 

PTE 
(tpy) 

PSD Applicability NNSR Applicability 

Threshold 
(tpy) 

Applicability 
(Yes/No) 

Threshold 
(tpy) 

Applicability 
(Yes/No) 

CO 80.0 100 (boilers)/ 250 (Project) No n/a n/a 

NOx 42.7 100 (boilers)/ 250 (Project) No 25 Yes 

Pb 0.0 100 (boilers)/ 250 (Project) No n/a n/a 

TSP 18.6 100 (boilers)/ 250 (Project) No n/a n/a 

PM10 18.6 100 (boilers)/ 250 (Project) No n/a n/a 

PM2.5 18.6 100 (boilers)/ 250 (Project) No n/a n/a 

SO2 1.1 100 (boilers)/ 250 (Project) No n/a n/a 

VOCs 23.9 n/a n/a 25 No 
Note: 
n/a = not applicable 

4.10.3.2 Operational Air Quality Impacts 
An air quality dispersion modeling analysis was performed to achieve the following: 

• Demonstrate compliance with PSD increments; 
• Demonstrate compliance with National Ambient Air Quality Standards (NAAQS)/New York 

Ambient Air Quality Standards (NYAAQS); 
• Satisfy the NEPA requirement to assess cumulative impacts; and 
• Demonstrate that no adverse Class I area impacts are experienced (e.g., at Brigantine Wilderness 

Area, the only proximate Class I area). 

Several air quality dispersion models were used to predict ambient impacts from operation of the proposed 
Project. To assess Class II area impacts, AERMOD was used to predict near field impacts (within 
10.8 nautical miles of the two STL Buoys) and to evaluate various operating loads of the boilers and 
engines. Since the proposed Project’s distance to shore of 16.1 nautical miles is greater than this 
10.8 nautical mile radius, all AERMOD receptors were overwater. The Offshore and Coastal Dispersion 
(OCD) model was used to predict impacts at overwater and coastline receptors. The OCD model accounts 
for the thermal internal boundary layer that develops at the coastline, which impacts dispersion. 

Modeling of impacts for comparison to significant impact levels (SILs), significant monitoring 
concentrations, and allowable PSD increments was performed for only operational emissions, as 
construction emissions are not subject to PSD review. For modeling applicable PSD increments, only the 
regasification portion of the engine emissions were modeled along with the stack parameters associated 
with the operating engine load. Modeling of cumulative impacts was performed for all LNGRV emissions, 
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including those attributable to regasification, hoteling, and dynamic positioning, for comparison to the 
NAAQS/NYAAQS. 

The following operating scenarios were evaluated using AERMOD: 

• Peak sendout (660 MMscf/d each) for short-term (1-hour to 24-hour averaging periods) and total 
impacts; 

• Average sendout (400 MMscf/d) for short-term (1-hour to 24-hour averaging periods) and total 
impacts; 

• Average sendout (400 MMscf/d) for long-term (annual) impacts (with average emission rates for 
boilers and engines, including the GCU for total impacts modeling); 

• Low sendout (64.5 MMscf/d) for short-term (1-hour to 24-hour averaging periods) including GCU 
for total impacts only; and 

• No sendout (with engines and GCU operating) for short-term (1-hour to 24-hour averaging periods) 
impacts only. 

The various sendout scenarios were modeled for both regasification-only emissions impacts and total 
emissions impacts as follows: 

• Regasification-only emissions impacts (for PSD SILs and increment comparison); 

• Regasification boiler(s); and 

• Engine(s) with proportion of emissions associated with regasification electrical demand and stack 
parameters associated with total engine load (regasification and hoteling) without dynamic 
positioning. 

Total emissions impacts (for NAAQS comparison): 

• Regasification boiler(s) – same as for regasification-only emissions impacts; 

• Engine(s) with total emissions and stack parameters associated with total engine load with DP 
(regasification, hoteling and DP); and 

• GCU for annual impacts and low sendout and no sendout scenarios. 

Table 4.10-5 summarizes predicted AERMOD impacts for operation of a single LNGRV. 

For each modeled single LNGRV scenario, if the maximum predicted regasification-only emissions impact 
was below 50 percent of the applicable SIL, then modeling of two LNGRVs was not conducted as the 
predicted impact for two LNGRVs can be no more than double the impact for a single LNGRV. Similarly, 
modeling of two LNGRVs in different operating scenarios cannot result in a maximum predicted impact 
that is greater than the simple sum of the maximum predicted impact attributable to an LNGRV in each 
operating mode without consideration of the impact receptor locations, which do not coincide. Therefore, 
if the simple sum of maximum, single LNGRV-predicted impacts for LNGRVs operating in different modes 
is less than a SIL, predicted impacts cannot exceed a SIL. Based on this concept, impacts were predicted 
for single LNGRVs in the various regasification-only operating scenarios described above and were 
summed to determine which combinations warrant concurrent modeling of two LNGRVs.  
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Table 4.10-5.  Maximum AERMOD Predicted Impacts (µg/m3) a/ 

Pollutant Averaging 
Period 

Maximum 
Sendout 

b/ 

Average 
Sendout 

b/ 

Low 
Sendout 

c/ 

Short-term 
Impact  

d/ 

Long-term 
Impact 

e/ 

Significant 
Impact Level 

f/ 

CO 1-hour 12.69 16.58 7.67 16.58 n/a 2000 

8-hour 9.30 13.81 6.45 13.81 n/a 500 

NO2 g/ 1-hour Max (Tier 1) 9.39 8.11 3.03 9.39 n/a n/a 

1-hr H5yrAvg (Tier 1) 9.13 8.02 2.84 9.13 n/a 7.5 

1-hour Max (Tier 2) 7.51 6.49 2.42 7.51 n/a n/a 

1-hr H5yrAvg (Tier 2) 7.30 6.41 2.27 7.30 n/a 7.5 

Annual (Tier 2) n/a n/a n/a n/a 0.20 1 

PM10 24-hour Max 2.60 2.64 0.86 2.68 n/a 5 

Annual n/a n/a n/a n/a 0.11 1 

PM2.5 24-hour Max 2.60 2.64 0.86 2.68 n/a n/a 

24-hr H5yrAvg 2.14 2.13 0.70 2.14 n/a 1.2 

Annual n/a n/a n/a n/a 0.11 0.3 

SO2 1-hour 0.30 0.24 0.11 0.30 n/a 7.8 

3-hour 0.29 0.23 0.08 0.29 n/a 25 

24-hour 0.17 0.16 0.05 0.18 n/a 5 

Annual n/a n/a n/a n/a 0.01 1 

TSP 24-hour 2.60 2.64 0.86 2.68 n/a 5 

Annual n/a n/a n/a n/a 0.11 1 
Notes: 
a/ Unless otherwise noted, maximum predicted impact of years 2002, 2004, 2005, 2006, and 2008. 
b/ Maximum sendout impacts are from one LNGRV operating at 660 MMscf/d; average sendout impacts are from one 
LNGRV operating at 400 MMscf/d. 
c/ Low sendout regasification-only impacts are from one LNGRV operating at 64.5 MMscf/d (equivalent to 15 percent 
boiler load). 
d/ Maximum of short-term impacts predicted for maximum sendout, average sendout, low sendout, and no sendout. 
e/ Based upon annual average emissions, boiler stack parameters associated with average sendout. 
f/ Applies at Class II areas (not Brigantine Class I area). The 1-hour SO2 SIL value was recommended by the USEPA in 
an August 23, 2010 memorandum.2 
g/ NO2 impacts presented on this table are based upon the USEPA's Tier 1 procedure (100 percent conversion of NO to 
NO2) and Tier 2 procedure (80 percent conversion of NO to NO for 1-hour impacts and 75 percent conversion for annual 
impacts.) For the purpose of this analysis, the USEPA-recommended interim SIL (7.5 µg/m3) is used. 
n/a = not applicable 
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The following combinations were evaluated for regasification-only impacts. 

LNGRV Combination Buoy 1 LNGRV scenario Buoy 2 LNGRV scenario 
• Combination 1 Average sendout (660 MMscf/d) Low sendout (64.5 MMscf/d) 
• Combination 2 Low sendout (64.5 MMscf/d) Low sendout (64.5 MMscf/d) 
• Combination 3 330 MMscf/d sendout 330 MMscf/d sendout  

 (simulated by average (simulated by average 
 sendout of 400 MMscf/d) sendout of 400 MMscf/d) 

The following combinations were evaluated for total impacts (not PSD impacts). 

LNGRV Combination Buoy 1 LNGRV scenario Buoy 2 LNGRV scenario 
• Combination 4 Maximum sendout (660 MMscf/d) No sendout 
• Combination 5 Average sendout (400 MMscf/d) No sendout 
• Combination 6 Average sendout (400 MMscf/d) Low sendout with GCU 
• Combination 7 Low sendout with GCU No sendout 
• Combination 8 Low sendout with GCU Low sendout with GCU 
• Combination 9 No sendout No sendout 
• Combination 10 330 MMscf/d sendout 330 MMscf/d sendout 

 (simulated by average  (simulated by average  
 sendout of 400 MMscf/d) sendout of 400 MMscf/d) 

Modeling was performed using AERMOD for those combinations of two LNGRVs for which the simple 
sum of maximum predicted impacts exceeded a SIL. 

Modeling was performed with OCD for a single LNGRV without downwash (AERMOD was used for 
downwash). OCD-predicted maximum impacts from a single LNGRV operating at maximum, average, and 
low sendout rates are summarized in Table 4.10-6 for overwater receptors and Table 4.10-7 for shoreline 
receptors. The results are compared to the applicable SILs, which are lower than the PSD increments, and 
therefore, predicted impacts below a SIL would also be less than the allowable increment. The maximum 
predicted impacts at both overwater and shoreline receptors are all below the promulgated SILs.  

Within the overwater receptor grid, AERMOD-predicted impacts are greater than OCD-predicted impacts. 
Shoreline receptor impacts are less than overwater receptor impacts. Modeling of two LNGRVs was not 
performed using OCD with overwater receptors because the predicted AERMOD impacts (with downwash) 
are greater than the OCD impacts (no downwash as modeled). Modeling of two LNGRVs was not 
performed using OCD with shoreline receptors because the predicted OCD impacts for a single LNGRV 
indicate that the doubling of impacts to account for combinations of two LNGRVs would not cause an 
impact that exceeds a SIL at shoreline receptors. 

With regard to Class I area impacts, the proposed Project is not a very large source or located within 100 km 
of a Class I area. To assess Class I area impacts, the Federal Land Manager’s Air Quality Related Values 
Work Group (FLAG) “Q/D” procedure was used as a screening tool to assess the potential for air quality 
impacts at the closest Class I area to the proposed Project, which is the Brigantine Wilderness area in New 
Jersey. “Q” is the maximum 24-hour emissions (in tons per year based on continuous operation) of PM10, 
SO2, NOx, and sulfuric acid (H2SO4), while “D” is the distance (in kilometers) to the nearest Class I area. 
Per FLAG guidance, a Q/D less than 10 may not require a Class I air quality-related values impact 
assessment.  
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Table 4.10-6.  Maximum Overwater OCD Predicted Impacts (µg/m3) a/ 

Pollutant Averaging 
Period 

Maximum 
Sendout b/ 

Average 
Sendout b/ 

Low 
Sendout c/ 

Short-Term 
Impact d/ 

Long-Term 
Impact e/ 

Significant 
Impact Level f/ 

CO 1-hour 5.63 7.28 4.25 7.28 n/a 2000 

8-hour 1.61 2.29 1.64 2.29 n/a 500 

NO2 g/ 1-hour Max (Tier 1) 4.17 3.68 1.54 4.17 n/a 7.5 

1-hr H5yrAvg (Tier 1) n/a n/a n/a n/a n/a n/a 

1-hour Max (Tier 2) 3.34 2.94 1.23 3.34 n/a 7.5 

1-hr H5yrAvg (Tier 2) n/a n/a n/a n/a n/a n/a 

Annual (Tier 2) n/a n/a n/a n/a 0.31 1 

PM10 24-hour Max 0.31 0.36 0.21 0.36 n/a 5 

Annual n/a n/a n/a n/a 0.21 1 

PM2.5 24-hour Max 0.31 0.36 0.21 0.36 n/a 1.2 

24-hr H5yrAvg n/a n/a n/a n/a n/a n/a 

Annual n/a n/a n/a n/a 0.21 0.3 

SO2 1-hour 0.14 0.12 0.04 0.14 n/a 7.8 

3-hour 0.10 0.05 0.03 0.07 n/a 25 

24-hour 0.02 0.02 0.01 0.02 n/a 5 

Annual n/a n/a n/a n/a 0.01 1 

TSP 24-hour 0.31 0.36 0.21 0.36 n/a 5 

Annual n/a n/a n/a n/a 0.21 1 
Notes: 
a/ Unless otherwise noted, maximum predicted impact of years 2002, 2004, 2005, 2006, and 2008. 
b/ Maximum sendout impacts are from one LNGRV operating at 660 MMscf/d; average sendout impacts are from one 
LNGRV operating at 400 MMscf/d. 
c/ Low sendout regasification-only impacts are from one LNGRV operating at 64.5 MMscf/d (equivalent to 15 percent boiler 
load). 
d/ Maximum of short-term impacts predicted for maximum sendout, average sendout, low sendout, and no sendout. 
e/ Based upon annual average emissions, boiler stack parameters associated with average sendout. 
f/ Applies at Class II areas (not Brigantine Class I area). The 1-hour SO2 SIL value is recommended by the USEPA in their 
August 23, 2010 memorandum titled Guidance Concerning the Implementation of the 1-hour SO2 NAAQS for the Prevention 
of Significant Deterioration Program. 
g/ NO2 impacts presented on this table are based upon the USEPA's Tier 1 procedure (100 percent conversion of NO to NO2) 
and Tier 2 procedure (80 percent conversion of NO to NO2 for 1-hour impacts and 75 percent conversion for annual impacts). 
For the purpose of this analysis, the USEPA-recommended interim SIL (7.5 µg/m3) is used. 
n/a = not applicable 
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Table 4.10-7. Maximum Shoreline OCD Predicted Impacts (µg/m3) a/ 

Pollutant Averaging Period Maximum 
Sendout b/ 

Average 
Sendout b/ 

Low 
Sendout c/ 

Short-Term 
Impact d/ 

Long-Term 
Impact e/ 

Significant 
Impact Level f/ 

CO 1-hour 0.90 1.14 0.41 1.14 n/a 2000 

8-hour 0.37 0.43 0.15 0.43 n/a 500 

NO2 g/ 1-hour Max (Tier 1) 0.66 0.54 0.13 0.78 n/a 7.5 

1-hr H5yrAvg (Tier 1) n/a n/a n/a n/a n/a n/a 

1-hour Max (Tier 2) 0.53 0.43 0.10 0.62 n/a 7.5 

1-hr H5yrAvg (Tier 2) n/a n/a n/a n/a n/a n/a 

Annual (Tier 2) n/a n/a n/a n/a 0.06 1 

PM10 24-hour Max 0.07 0.06 0.02 0.07 n/a 5 

Annual n/a n/a n/a n/a 0.04 1 

PM2.5 24-hour Max 0.07 0.06 0.02 0.07 n/a 1.2 

24-hr H5yrAvg n/a n/a n/a n/a n/a n/a 

Annual n/a n/a n/a n/a 0.04 0.3 

SO2 1-hour 0.02 0.02 0.00 0.02 n/a 7.8 

3-hour 0.01 0.01 0.00 0.01 n/a 25 

24-hour 0.00 0.00 0.00 0.00 n/a 5 

Annual n/a n/a n/a n/a 0.00 1 

TSP 24-hour 0.07 0.06 0.02 0.07 n/a 5 

Annual n/a n/a n/a n/a 0.04 1 

Notes: 
a/ Unless otherwise noted, maximum predicted impact of years 2002, 2004, 2005, 2006, and 2008. 
b/ Maximum sendout impacts are from one LNGRV operating at 660 MMscf/d; average sendout impacts are from one LNGRV 
operating at 400 MMscf/d. 
c/ Low sendout regasification-only impacts are from one LNGRV operating at 64.5 MMscf/d (equivalent to 15 percent boiler 
load). 
d/ Maximum of short-term impacts predicted for maximum sendout, average sendout, low sendout, and no sendout. 
e/ Based upon annual average emissions, boiler stack parameters associated with average sendout. 
f/ Applies at Class II areas (not Brigantine Class I area). The 1-hour SO2 SIL value was recommended by the USEPA in an 
August 23, 2010 memorandum titled Guidance Concerning the Implementation of the 1-hour SO2 NAAQS for the Prevention 
of Significant Deterioration Program. 
g/ NO2 impacts presented on this table are based upon the USEPA's Tier 1 procedure (100 percent conversion of NO to NO2) 
and Tier 2 procedure (80 percent conversion of NO to NO2 for 1-hour impacts and 75 percent conversion for annual impacts.) 
For the purpose of this analysis, the USEPA-recommended interim SIL (7.5 µg/m3) is used. 
n/a = not applicable 
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The maximum 24-hour operating scenario, including hoteling and dynamic positioning, consists of one 
LNGRV operating at peak sendout mode with a second LNGRV present in no sendout mode. The maximum 
emission rates under this scenario are as follows:  

LNGRV 1 (peak sendout) 
NOx: 5.785 lb/hr/boiler 
PM10: 3.518 lb/hr/boiler  
SO2: 0.278 lb/hr/boiler  
NOx: 7.790 lb/hr/engine 
PM10: 2.644 lb/hr/engine  
SO2: 0.078 lb/hr/engine  

LNGRV 2 (no sendout) 
NOx: 0 lb/hr/boiler 
PM10: 0 lb/hr/boiler  
SO2: 0 lb/hr/boiler  
NOx: 3.192 lb/hr/engine 
PM10: 1.334 lb/hr/engine  
SO2: 0.025 lb/hr/engine  
NOx: 33.28 lb/hr/GCU 
PM10: 1.664 lb/hr/GCU  
SO2: 0.125 lb/hr/GCU  

Emissions of H2SO4 would be a small fraction of the SO2 emissions and would not affect the Q/D analysis. 
The combined emissions from above are 59.71 lb/hr, which is equivalent to 261.5 tons per year (tpy) at 
8,760 hours per year. The Brigantine Wilderness area is located 113 km from the proposed Project and the 
resulting Q/D is 2.3. This value is well below 10 and therefore a CALPUFF modeling analysis to predict 
air quality impacts in the nearest Class I area may not be required. 

Cumulative impacts were based on this proposed Project and any other reasonably foreseeable project or 
action in the area with the potential to have significant air impact in the vicinity of the proposed Project 
location. PSD sources (regasification process sources) were included if proposed Project-only impacts 
exceed a SIL and pose a threat to the maintenance of a NAAQS. The applicable SILs were not exceeded; 
therefore, the NEPA impact evaluation includes the modeling of the following sources: 

• LNGRVs while moored at the proposed Port (total impacts); and 
• LNGRV and support vessel in transit. 

No other major stationary sources associated with other offshore projects were identified that have filed 
permit applications with the USEPA, NYSDEC or NJDEP and could potentially impact the proposed 
Project area. 

Existing ship traffic through New York and New Jersey approaches surrounding the proposed Project are 
assumed to be counted in the conservative, onshore background monitoring data and therefore were not 
modeled. Due to recent regulations improving the quality of fuel used in shipping (MARPOL Annex VI), 
no adjustments for future shipping (when the proposed Project commences operation) are included in the 
NEPA modeling, as impacts of key pollutants (SO2, PM2.5, NOx) attributable to shipping are expected to 
decrease over time. 

The emissions associated with in-transit LNGRV operation and with approach and departure maneuvering 
are not related to regasification and were therefore not part of the stationary source modeling; however, 
INPUFF modeling of air quality impacts was performed for transit and maneuvering operations. Therefore, 
engine emissions attributable to the power production needed for two 2,000-kilowatt (kW) bow thrusters 
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and two 1,200-kW stern thrusters that would help position the LNGRV during approach and departure have 
been modeled. Regasification boilers were not included in the INPUFF modeling of vessels in transit; 
however, they would be operating when the LNGRVs arrive at the proposed Port. Therefore, the 
contribution of vessels in transit to the cumulative impacts were conservatively estimated, as described 
below. 

The NEPA cumulative impact modeling is essentially the proposed Project total impacts presented in the 
foregoing impact tables plus impacts associated with vessels in transit. Proposed Project total 
concentrations are the simple sums of predicted impacts plus background. This conservative, simple-sum 
approach does not account for the spatial and temporal variations of predicted impacts (maximum impacts 
for each source at different receptors under different meteorological data periods) that would result in lower 
impacts and includes the overestimates of background concentrations (from an onshore location). 

In this analysis, the maximum overwater proposed Project impacts are the maximums as described above. 
That is, the maximum predicted short-term LNGRV impacts listed on these tables were conservatively 
determined as follows: 

• For CO and SO2, the short-term impacts are the maximums of the simple sums of two predicted 
impacts for LNGRVs operating in the various combinations of operating scenarios. 

• For NO2, PM10, and PM2.5, the 1-hour and 24-hour impacts, as applicable, are the maximum of 
predicted impacts determined through AERMOD modeling for the possible combinations of two 
LNGRVs (for those combinations of operating scenarios for which the simple sum of predicted 
single-LNGRV impacts exceeded a SIL). The USEPA’s Tier 2 approach (80 percent of NOx 
converts to NO2) was used for 1-hour NO2 impacts. 

This approach is conservative and over-predicts the total ambient air concentrations. 

Annual LNGRV impacts are based on one LNGRV operating at 400 MMscf/d. The USEPA’s Tier 2 
approach (75 percent of NOx converts to NO2) was used for annual NO2 impacts.  

In summary, this procedure is conservative for the following reasons: 

• The simple sum of maximum predicted concentrations described above conservatively assumes 
that the maximum predicted impacts and background concentrations from each component are 
concurrent in both time and space. This is very unlikely, especially since the emission points from 
the LNGRVs at the STL Buoys (weathervaning and in transit) would be shifting in position, and 
the separation distance between the STL Buoys is well beyond the distance to the maximum impact 
location for a single LNGRV. 

• The maximum impacts listed for two LNGRVs were conservatively calculated, as described above. 
• The sum of predicted concentrations includes two LNGRVs at the Buoys and the support vessel in 

transit. 
• The conservative background concentrations are from suburban and urban areas and are not 

concurrent in time and space with the maximum predicted impacts from the proposed Project. 
Ambient concentrations in the vicinity of the proposed Port are expected to be significantly lower 
than the ambient background concentrations measured at the monitors because of the transient 
nature of sources of air pollutant emissions at sea. 

• There are relatively large distances between the proposed Port and the nearest shore; therefore, 
there are no major onshore sources that would be expected to impact the proposed Project area 
significantly. Impacts from onshore sources are assumed to be in the background data measured at 
the onshore monitoring stations. 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

4.0 – Environmental Consequences 4-176 

The cumulative impacts and comparisons to the NAAQS/NYAAQS for overwater receptors are presented 
in Table 4.10-8. The cumulative impact analysis includes impacts attributable to the proposed Project, 
vessels in transit, and monitored background concentrations. 

As noted above, regasification boilers were not included in the INPUFF modeling of vessels in transit. 
These boilers would be operating, but not at regasification loads, when the LNGRVs arrive at the proposed 
Port and when they depart. Regardless of differences in stack parameters, the potential impacts attributable 
to regasification boilers were conservatively estimated in the simple-sum cumulative impacts by doubling 
the maximum predicted impacts of an LNGRV in transit. 

This comparison of simple-sum impacts plus background to NAAQS/NYAAQS demonstrates that the 
proposed Project would not cause an exceedance of ambient air quality standards. The highest percentage 
of the NAAQS/NYAAQS occurs with 24-hour PM2.5 and is 92.4 percent of the NAAQS (91 percent of 
simple sum attributable to the conservative background concentration). 

Since maximum predicted impacts from one LNGRV operating at peak sendout are greater than maximum 
predicted impacts for LNGRVs in transit, the simple-sum cumulative impact method conservatively sums 
the INPUFF-predicted impact for a single LNGRV operating in the immediate vicinity of the proposed Port 
(2.5 knot vessel speed) with the maximum AERMOD-predicted impact from two LNGRVs operating at 
the proposed Port. 

A variation of the cumulative impacts analysis is presented in Table 4.10-9 for shoreline receptors. This 
analysis compares a simple sum of predicted shoreline impacts plus background concentrations to the 
NAAQS/NYAAQS. Impacts attributable to LNGRVs in transit are doubled, as described above. As 
expected based on previous discussion of the modeling approach, the maximum concentrations are less 
than those presented in Table 4.10-8, which presents impacts that are proximate to the proposed Port. This 
analysis also shows that the proposed Project would not cause or contribute to an exceedance of ambient 
air quality standards. 

4.10.4 Impacts of Decommissioning  
Proposed Project decommissioning would result in comparable emissions to those described for the 
construction process. Impacts associated with proposed Project decommissioning would be expected to be 
short-term, negligible, and adverse. 

During decommissioning, the proposed Mainline and pipeline laterals would be capped and abandoned in-
place to be consistent with current federal policies to minimize adverse impacts. Minor air emissions are 
anticipated for these activities. 

4.10.5 Impacts of Alternatives 
4.10.5.1 Anchoring Alternative 
Other anchoring alternatives offer no benefit to air quality as mobile source emissions would be greater 
than the proposed Project due to the ship maneuvers and tugs that would be required during operations for 
these alternatives. 

4.10.5.2 Alternate Port Location 
The predicted impacts for each alternative location (Study Areas B and D) studied would be similar. 
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Table 4.10-8. Cumulative Impacts at Overwater Receptors and Comparison to NAAQS/NYAAQS 

Pollutant Averaging 
Period 

Maximum 
Overwater Project 

Impacts a/ 
(µg/m3) 

Background 
Concentration 

(µg/m3) 

LNGRV in 
Transit b/ 

(µg/m3) 

Support 
Vessel in 
Transit b/ 

(µg/m3) 

Total 
Concentration c/ 

(µg/m3) 

NAAQS / 
NYAAQS 
(µg/m3) 

Percentage of 
NAAQS / 
NYAAQS 

CO 1-hour 35.27 4,579 2.22 5.83 4,622 40,000 11.6% 

8-hour 34.16 2,862 1.56 4.08 2,902 10,000 29.0% 

NO2 d/ 1-hr H5yrAvg (Tier 2) 20.42 115.9 1.31 11.44 149.1 188 79.3% 

Annual (Tier 2) 0.17 33.8 0.13 1.14 35.2 100 35.2% 

PM10 24-hour Max 3.28 73 0.070 0.233 76.6 150 51.1% 

Annual 0.11 30 0.017 0.058 30.2 n/a n/a 

PM2.5 24-hr H5yrAvg 2.40 26.3 0.070 0.233 29.0 35 82.9% 

Annual 0.11 10.9 0.017 0.058 11.1 12 92.4% 

SO2 1-hour 1.48 68.9 0.029 0.009 70.4 196 35.9% 

3-hour 0.66 55.0 0.026 0.008 55.7 1,300 4.3% 

24-hour 0.39 26.2 0.012 0.003 26.6 365 7.3% 

Annual 0.01 5.2 0.003 0.001 5.2 80 6.5% 
Notes: 
a/ Maximum of scenarios modeled (AERMOD or OCD). 
b/ Maximum predicted impact for any vessel speed; LNGRV impacts doubled to approximate engines plus boilers because only the engines were modeled. This doubling of the 
maximum impact at any modeled LNGRV speed is conservative because LNGRV engine emissions are significantly greater than emissions from the boilers, which would operate at 
low load. 
c/ Simple sum of Project impact and background; not concurrent in time or space. 
d/ NO2 impacts based on Tier 2 procedure (80% conversion of NOx to NO2 for 1-hour impacts and 75% conversion for annual impacts). 
 
NAAQS/NYAAQS = National and New York Ambient Air Quality Standards 
H5yrAvg = highest of the 5-year averages (over the receptor grid) of the maximum predicted impacts at each receptor (form of SIL). 
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Table 4.10-9. Cumulative Impacts at Shoreline Receptors and Comparison to NAAQS/NYAAQS 

Pollutant Averaging Period 
Maximum 

Shoreline Project 
Impacts a/  

(µg/m3) 

Background 
Concentration 

(µg/m3) 

LNGRV in 
Transit b/ 

(µg/m3) 

Support 
Vessel in 
Transit b/ 

(µg/m3) 

Total 
Concentration c/ 

(µg/m3) 

NAAQS / 
NYAAQS 
(µg/m3) 

Percentage 
of NAAQS / 
NYAAQS 

CO 1-hour 4.28 4,579 2.22 5.83 4,591 40,000 11.5% 

8-hour 1.52 2,862 1.56 4.08 2,869 10,000 28.7% 

NO2 d/ 1-hr H5yrAvg (Tier 2) 2.16 115.9 1.31 11.44 130.8 188 69.6% 

Annual (Tier 2) 0.10 33.8 0.13 1.14 35.2 100 35.2% 

PM10 24-hour Max 0.16 73 0.070 0.233 73.5 150 49.0% 

Annual 0.03 30 0.017 0.058 30.1 n/a n/a 

PM2.5 24-hr H5yrAvg 0.16 26.3 0.070 0.233 26.8 35 76.5% 

Annual 0.03 10.9 0.017 0.058 11.0 12 91.7% 

SO2 1-hour 0.04 68.9 0.029 0.009 69.0 196 35.2% 

3-hour 0.04 55.0 0.026 0.008 55.1 1,300 4.2% 

24-hour 0.02 26.2 0.012 0.003 26.2 365 7.2% 

Annual 0.00 5.2 0.003 0.001 5.2 80 6.5% 
Notes: 
a/ Maximum of scenarios modeled (AERMOD or OCD). 
b/ Maximum predicted impact for any vessel speed; LNGRV impacts doubled to approximate engines plus boilers because only the engines were modeled. This doubling of the 
maximum impact at any modeled LNGRV speed is conservative because LNGRV engine emissions are significantly greater than emissions from the boilers, which would operate 
at low load. 
c/ Simple sum of Project impact and background; not concurrent in time or space. 
d/ NO2 impacts based on Tier 2 procedure (80% conversion of NOx to NO2 for 1-hour impacts and 75% conversion for annual impacts). 
 
NAAQS/NYAAQS = National and New York Ambient Air Quality Standards 
H5yrAvg = highest of the 5-year averages (over the receptor grid) of the maximum predicted impacts at each receptor (form of SIL). 
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4.10.5.3 Vaporization Alternative 
There are two commercially available LNG vaporization alternatives: open-loop and closed-loop. In an 
open-loop system, seawater would be pumped to the LNG vessel to transfer the heat necessary to vaporize 
the LNG. At seawater temperatures below 59°F, auxiliary heaters are used to ensure the seawater has 
sufficient heat for vaporization. Open-loop systems often require an anti-fouling agent to prevent the pipes 
from becoming plugged. A seawater intake and a wastewater discharge system would be associated with 
the open-loop system. In a closed-loop system, freshwater would be circulated and heated/reheated with 
steam produced by gas-fired boilers. There would be no intake or discharge of water in a closed-loop 
system. 

Ambient air systems can also be used, but these systems are better suited for warmer climates; supplemental 
heating of the air would be required for the proposed Project. These systems also require a much larger area 
than a water-based system. 

For the proposed Project, an open-loop system would use seawater at a rate ranging from 13,944 to 
27,932 gpm and as a result, could impact marine biota due to impingement and entrainment of organisms 
in the seawater intake structures. The discharge and the cooled wastewater would generate a plume of 
cooled seawater in the vicinity of an outfall that could also impact marine biota. At cooler seawater 
temperatures, boilers would be required to heat the seawater resulting in additional air emissions during 
this operating mode. 

A closed-loop system would generate more air emissions than an open-loop system due to the additional 
combustion necessary to heat the freshwater. This additional combustion, however, would allow for 
combustion of excess BOG that would otherwise be vented to the atmosphere; resulting in an overall 
reduction in methane emissions, a potent GHG. A closed-loop system would not require seawater and 
therefore would not impact marine life or water quality. 

During fall through the winter months, low seawater temperatures would adversely affect the performance 
of an open-loop system at the proposed Port and require supplemental heating from auxiliary heaters.  
As the reduction in air emissions associated with an open-loop system was determined to be small as 
compared to the increased impact on marine life or water quality, a closed-loop system was selected for the 
proposed Project. 

LNG vaporization would be accomplished via a recirculated water-glycol mixture that would be heated by 
steam generated by the LNGRV’s two auxiliary boilers firing BOG. It is estimated that approximately 
2.5 percent of each LNGRV’s LNG cargo would be consumed by this process.  

4.10.5.4 Construction Schedule Alternative 
From an air quality perspective, there is no significant difference between the alternative construction 
schedules. 

4.10.5.5 Alternate Pipeline Routes 
The proposed Mainline would be located in the seabed floor with no onshore component and therefore 
would have no measurable air quality impact. 

4.10.6 General Conformity 
Section 176(c) of the CAA established requirements to ensure that federal actions or actions approved by 
federal agencies do not adversely affect a state’s ability to achieve and maintain attainment with the 
NAAQS. Federal agencies are required to review activities involving air emissions for conformity with 
state, tribal, and federal implementation plans (SIPs, TIPs, and FIPs). Regulations governing General 
Conformity are promulgated under 40 CFR 93.  
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The conformity process has three phases, as follows: 

• Applicability analysis; 
• Conformity determination; and 
• Review process (not described herein). 

The USCG has prepared a complete draft General Conformity determination as a separate document. This 
document is available under Docket No. USCG-2013-0363 at www.regulations.gov, and was made public 
for a 30-day comment period on September 17, 2015. This draft determination was simultaneously provided 
to the affected agencies, including the USEPA, NYSDEC, NJDEP, and the Shinnecock Indian Nation 
located on eastern Long Island. A final General Conformity determination will be published following the 
end of a 30-day comment period. The conclusions of the separate draft determination are summarized in 
the subsections below. 

4.10.6.1 Applicability Analysis 
Per CAA Section 176(c)(5), conformity provisions are applicable to actions that are located in areas 
designated as nonattainment and air quality maintenance areas. Furthermore, conformity requirements are 
triggered if the action results in emissions above a de minimis emission threshold for that nonattainment 
pollutant. The conformity regulations provide the following steps to assess the applicability of an action to 
conformity requirements: 

1. Would the action occur in a nonattainment or maintenance area; 
2. Would one or more of the specific exemptions apply to the action; 
3. Would the federal agency include the action on its list of “presumed to conform” actions; 
4. Would the total direct and indirect emissions exceed a de minimis level; and/or 
5. Would the facility have an emission budget approved by the state or tribe as part of the SIP or TIP. 

The federal agency would determine if the emissions from the proposed action are within the budget 
of the SIP or TIP. 

If the action would cause emissions of nonattainment pollutants above the de minimis threshold in any 
nonattainment or maintenance area and the action is not otherwise exempt, “presumed to conform”, or 
included in the existing emissions budget of the SIP or TIP, the agency must conduct a conformity 
determination before it takes the action. 

Federal actions resulting in emission rates above these thresholds are subject to conformity review with the 
following exceptions: 

• New or modified sources that require a New Source Review permit (PSD and NNSR); 
• Routine, recurring transportation of material and personnel; 
• Routine ship movements and operation of facilities, mobile assets and equipment; 
• Planned maintenance and repair activities; and 
• Additional exemptions as specified in 40 CFR 93.153(c), (d), and (e). 

The proposed Project would result in emissions during the construction period and then during operation 
of the proposed Port, not covered by any of the above exceptions, and therefore potentially subject to 
conformity review. Construction and operating emissions would occur in several distinct nonattainment 
and maintenance areas. Emissions must be evaluated against the applicable de minimis thresholds for the 
specific nonattainment or maintenance area in which they occur. In addition, based on guidance from 
USEPA Region 2, the geographic areas potentially subject to general conformity are limited to state waters, 
which extend 3 nautical miles from shore, and to the 500-meter Safety Zone around the proposed Project 
site. As the proposed Project site is located 16.1 nautical miles offshore, a significant portion of both 
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construction emissions and operating emissions would occur outside of either state waters or the Safety 
Zone. 

As shown in the separate draft General Conformity determination, construction and operation emissions 
will occur in several different nonattainment and maintenance areas. Table 4.10-10 lists the separate 
nonattainment and maintenance areas that could potentially be affected, along with their de minimis 
thresholds for applicability of general conformity. The nearest onshore location for operating emissions 
will be Nassau County, which is a designated nonattainment area for ozone (2008 8-hour standard), as well 
as a maintenance area for PM2.5 (1997 annual and 2006 24-hour standards), and a maintenance area for CO 
(1971 1-hour and 8-hour standards). Three potential sites are being considered for the CWC and pipe 
staging areas during construction: Coeymans, New York; Quonset Point, Rhode Island; and Elizabeth, New 
Jersey. The Coeymans and Quonset Point locations were formerly designated nonattainment areas for the 
1997 8-hour ozone NAAQS. However, that 1997 standard was revoked on April 6, 2015, and these two 
potential staging areas are no longer part of any nonattainment or maintenance area. Therefore, if either the 
Coeymans or Quonset Point location is selected, most of the construction emissions from the CWC and 
pipehaul tug activities will be excluded from consideration under general conformity. If Elizabeth, New 
Jersey is selected for CWC and pipe staging, it will be subject to the same nonattainment and maintenance 
area designations as Nassau County. Emissions will only occur in the New York County PM10 
nonattainment area if the Coeymans site is used for CWC and pipe staging, as pipehaul tugs will travel 
along the Hudson River between the pipe staging and offshore construction areas. 

Table 4.10-10. Potentially Affected Designated Areas and De Minimis Thresholds 

Nonattainment and/or  
Maintenance Area 

Conformity Thresholds in 40 CFR §93.153 (tpy) 

Ozone PM2.5 
CO PM10 

VOC NOx Direct 
emissions SO2 NOx 

New York-N. New Jersey-Long Island, NY-NJ-CT: 
Marginal ozone nonattainment (2008 8-hour) 50 100 -- -- -- -- -- 

New York-N. New Jersey-Long Island, NY-NJ-CT: 
PM2.5 maintenance area (1997 annual) 
PM2.5 maintenance area (2006 24-hour) 

-- -- 100 100 100 -- -- 

New York-N. New Jersey-Long Island:  
CO maintenance area (1971 1-hour) 
CO maintenance area (1971 8-hour) 

-- -- -- -- -- 100  

New York County: 
Moderate PM10 nonattainment (1987 24-hour) 
Moderate PM10 nonattainment (1987 annual) 

-- -- -- -- -- -- 100 

The construction emissions would be subject to conformity requirements if a threshold is exceeded within 
a calendar year for NOx, VOC, CO and/or PM2.5 emissions in one or more designated areas. As shown in 
the separate draft General Conformity determination, the majority of construction emissions, which will 
occur in calendar years 2017 and 2018, will occur outside of any designated nonattainment or maintenance 
areas, and are excluded from consideration under general conformity. Offshore construction emissions will 
be considered for general conformity if they occur within 3 nautical miles of shore or within the Project 
Safety Zone. Onshore CWC construction emissions will be considered for general conformity if the 
Elizabeth, New Jersey staging area is selected, and pipehaul emissions will be considered to the extent that 
they occur within 3 nautical miles of a shoreline that is part of a designated nonattainment or maintenance 
area, or within the Project Safety Zone. 
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Table 4.10-11 presents the maximum calendar year construction emissions for each pollutant that will occur 
in a single nonattainment or maintenance area. Maximum emissions in a single designated area will occur 
if the Elizabeth, NJ site is used for the CWC and pipe staging tasks. As shown, only calendar year 2018 
NOx construction emissions will exceed a de minimis threshold for general conformity. These calendar year 
2018 NOx construction emissions will be mitigated through the purchase of emission offsets. 

Table 4.10-11. Construction Potential to Emit (PTE) vs. Conformity Thresholds (tpy) 

Pollutant 
Emitted 

Maximum Calendar Year 
Emissions in a Single 
Conformity Area (tpy) 

General Conformity Threshold (tpy) General Conformity 
Determination 

Required? Ozone PM2.5 CO PM10 

NOx 149.07 100 100 -- -- Yes 
VOC 6.23 50 -- -- -- No 
CO 97.98 -- -- 100 -- No 

PM10 9.70 -- -- -- 100 No 

PM2.5 7.24 -- 100 -- -- No 

SO2 8.67 -- 100 -- -- No 

The separate draft General Conformity determination also quantifies the annual operating emissions that 
are potentially subject to general conformity. As noted above, LNGRV emissions related to regasification 
will be included in the non-attainment NSR air permit issued by USEPA, and will not be subject to general 
conformity. Emissions from the following LNGRV activities were quantified with respect to general 
conformity. 

• Transit and maneuvering of LNGRVs within the Port safety zone prior to mooring to the Port, and 
prior to departure from the Port; and 

• Hoteling emissions from the DF engines while LNGRVs are moored at the Port. 

Emissions from the operational support vessel were also quantified for the portion of the following activities 
that will occur within 3 nautical miles of shore or within the Project Safety Zone: 

• Transit between the onshore support vessel staging area and the Project site; 
• Patrolling of the Project Safety Zone and ATBA; and 
• Engine idling activity at the onshore staging area and at the Project site. 

Table 4.10-12 provides a comparison of potential operational emissions versus the applicable general 
conformity thresholds. As shown, potential annual operating emissions from the LNGRVs and support 
vessel will not exceed any de minimis thresholds for general conformity. 

Table 4.10-12. Operation Potential to Emit (PTE) vs. Conformity Thresholds (tpy) 

Pollutant 
Emitted Operational PTE (tpy) 

General Conformity Threshold 
(tpy) 

General Conformity 
Determination 

Required? Ozone PM2.5 CO 
NOx 86.2 100 100 -- No 
VOC 7.9 50 -- -- No 
CO 58.6 -- -- 100 No 

PM2.5 6.8 -- 100 -- No 
SO2 0.3 -- 100 -- No 
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4.10.6.2 Conformity Determination 
As shown in the separate draft General Conformity determination, construction emissions of NOx will 
exceed the de minimis threshold of 100 tpy for calendar year 2018. The Project will mitigate these emissions 
through the purchase of emission offsets. No further actions will be required to achieve compliance with 
the general conformity requirements under 40 CFR 93. 

4.10.7 Greenhouse Gases and Climate Change 
As described in Section 3.11.4, GHGs are compounds in the atmosphere that inhibit the radiation of heat 
back out through the atmosphere resulting in a greenhouse effect that may affect the global climate. GHGs 
include pollutants resulting from the combustion of fossil fuels as well as fugitive emissions. The vessels 
used for construction, as well as the LNGRVs during operation, would include combustion units that emit 
GHGs, primarily CO2 and to a lesser extent CH4 and N2O. Fugitive CH4 emissions may also occur from 
fugitive losses of LNG from valves, flanges, and other components of the natural gas handling system 
(regasification and proposed Mainline). These GHGs have different levels of global warming potential 
(GWP) that are normalized to CO2e (carbon dioxide equivalent). For example, one ton of CH4 has a GWP 
equal to 25 tons of CO2 and therefore one ton of CH4 equates to 25 tons CO2e. Similarly, one ton of N2O 
has a GWP of 298. Although CH4 and N2O have greater GWPs than CO2, proposed Project emissions of 
these GHGs are dramatically lower than CO2 and as a result have only a minor impact on total GHG 
emissions from the proposed Project. 

4.10.7.1 Construction 
For each type of engine associated with the proposed Project, construction emission estimates were 
conducted based on the expected number of each type of vessel, engines per vessel, duration of use (days 
and hours/day), load factor (percent of maximum rated capacity) and published emission factors. 
Construction of the proposed Project would be expected to take 11 months, February through December of 
2018. Included as part of construction emissions are emissions from a geotechnical coring vessel, which is 
scheduled to operate in the spring of 2017. Therefore, construction emissions would be spread over two 
calendar years. Emissions were estimated for the entirety of the construction period, as well as the maximum 
amount in any calendar year.  

For an individual engine, emissions estimates are based on the engine horsepower, load factor, emission 
factor, and duration of operation. The durations, horsepower, and load factors provided in the calculation 
spreadsheet are part of the construction plan and use CO2 emissions factors for ocean-going vessels (which 
are the pipelay vessel and the heavy lift vessel) or for harbor craft (which are all of the other vessels) in 
“Current Methodologies in Preparing Mobile Source Port-Related Emission Inventories” (ICF 2009). CH4 
and N2O emission factors were from 40 CFR 98, Subpart C, converted using 32 percent efficiency of the 
engines. 

Total GHG emissions from these construction sources, expressed as CO2e emissions, are 41,845 tons. Of 
this total, 41,076 tons are projected to occur in calendar year 2018.  

Short-term, negligible, adverse impacts would result from increased vessel and equipment use associated 
with proposed Project construction activities. GHG emissions during the construction period are provided 
in Table 4.10-13. 

4.10.7.2 Operation 
LNGRV stationary source GHG emissions from proposed Project operations have also been estimated by 
Liberty. A summary of operational GHG emissions by LNGRV emission source is provided in 
Table 4.10-14, based on a maximum of 45 LNGRV visits per year. As shown in Table 4.10-14, total GHG 
emissions, expressed as CO2e, would be 199,578 tons per year. 

By providing the lowest GHG-producing fossil fuel to the region, the proposed Project could ultimately 
allow for a concurrent reduction in GHG emissions from regional utility power plants and other combustion 
sources that might combust the natural gas rather than higher emitting fossil fuels such as oil. Ultimately, 
however, changes in regional emission activity depend on a number of factors which cannot always be 
reasonably foreseen. 
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 Table 4.10-13. Detailed Construction Emissions (GHGs) 

Task Equipment Type Duration 
(days) 

Op. 
Time 

(hr/day) 
Qty. 

Vessels 
Engines 

per 
vessel 

Engine 
Rating 

(hp) 
Load 

Factor 

Exhaust Emission F actors a/ Project Emission Rate b/ 

CO2 
(g/hp-hr) 

CH4 
(g/hp-hr) 

N2O 
(g/hp-hr) 

CO2 
(tons) 

CH4 
(tons) 

CH4 
(ton CO2e) 

N2O 
(tons) 

N2O 
(ton CO2e) 

Pipeline Installation         
Geotechnical Coring Vessel         

Coring Operation 3/20/2017 thru 5/9/2017            
Generators 51 days 8 1 3 800 100% 514.5329 0.0239 0.0048 555.38 0.03 0.64 0.01 1.53 
Air Compressor 51 days 12 1 2 180 100% 514.5329 0.0239 0.0048 124.96 0.01 0.14 0.00 0.35 
Rig 51 days 12 1 2 80 70% 514.5329 0.0239 0.0048 38.88 0.00 0.05 0.00 0.11 
Crane 51 days 12 1 2 335 20% 514.5329 0.0239 0.0048 46.51 0.00 0.05 0.00 0.13 

    765.73 0.04 0.89 0.01 2.12 
         

DP Pipelay Vessel  03/27/18  thru  05/13/18         
Barge Generators 48 days 12 1 2 1400 0% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Weld Generators 48 days 16 1 3 550 0% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Lorelay 48 days 15 1 1 24490 50% 514.5329 0.0239 0.0048 8,000.63 0.37 9.27 0.07 22.11 
Anchor winches 48 days 12 1 0 600 50% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Gantry boom engine 48 days 8 1 0 335 20% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Gantry hoist engine 48 days 8 1 0 520 20% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Gantry Swing Engines 48 days 8 1 0 335 20% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Gantry generator 48 days 8 1 0 260 10% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Deck Cranes 48 days 12 1 1 335 20% 514.5329 0.0239 0.0048 21.89 0.00 0.03 0.00 0.06 
Air Compressor 48 days 12 1 2 180 80% 514.5329 0.0239 0.0048 94.09 0.00 0.11 0.00 0.26 
Line-up Station 48 days 18 1 0 120 90% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
UT Station 48 days 18 1 0 60 80% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Coating Station 48 days 18 1 0 60 80% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
3600 HP AHT Main engines 48 days 18 2 0 1200 75% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
AHT Generator 48 days 12 2 0 120 70% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
AHT Winch Engine 48 days 8 2 0 120 80% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
135' crew boat main engines 48 days 8 1 4 600 40% 514.5329 0.0239 0.0048 209.08 0.01 0.24 0.00 0.58 
crew boat generator 48 days 12 1 2 80 70% 514.5329 0.0239 0.0048 36.59 0.00 0.04 0.00 0.10 
Supply Vessel Main Engines 48 days 12 1 2 1125 50% 514.5329 0.0239 0.0048 367.53 0.02 0.43 0.00 1.02 
Supply Vessel Generator 48 days 12 1 3 180 60% 514.5329 0.0239 0.0048 105.85 0.00 0.12 0.00 0.29 

    8,835.65 0.41 10.24 0.08 24.41 
         

Pipehaul Tug  03/12/18  thru  05/16/18         
2400 HP Tug Main Engines 66 days 24 5 2 900 35% 514.5329 0.0239 0.0048 2,829.98 0.13 3.28 0.03 7.82 
Tug Generator 66 days 24 5 2 80 50% 514.5329 0.0239 0.0048 359.36 0.02 0.42 0.00 0.99 
Tug Winch 66 days 2 5 1 80 80% 514.5329 0.0239 0.0048 23.96 0.00 0.03 0.00 0.07 

    3,213.30 0.15 3.72 0.03 8.88 
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Task Equipment Type Duration 
(days) 

Op. 
Time 

(hr/day) 
Qty. 

Vessels 
Engines 

per 
vessel 

Engine 
Rating 

(hp) 
Load 

Factor 

Exhaust Emission F actors a/ Project Emission Rate b/ 

CO2 
(g/hp-hr) 

CH4 
(g/hp-hr) 

N2O 
(g/hp-hr) 

CO2 
(tons) 

CH4 
(tons) 

CH4 
(ton CO2e) 

N2O 
(tons) 

N2O 
(ton CO2e) 

Plowing Operations  05/13/18  thru  08/05/18         
Barge Generators 58 days 12 1 2 1400 0% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Maersk Assister - Propulsion Bollar 58 days 24 1 1 6487 61% 481.7818 0.0239 0.0048 2,925.28 0.14 3.62 0.03 8.63 
Maersk Assister - Rauma 3-drum w 58 days 24 1 1 1800 0% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Anchor winches 58 days 12 1 0 600 50% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Gantry boom engine 58 days 8 1 0 335 20% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Gantry hoist engine 58 days 8 1 0 520 20% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Gantry Swing Engines 58 days 8 1 0 335 20% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Gantry generator 58 days 8 1 0 260 10% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Deck Crane 58 days 12 1 0 180 61% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Plough Winch 58 days 8 2 0 120 80% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Air Compressor 58 days 12 1 2 180 61% 514.5329 0.0239 0.0048 86.69 0.00 0.10 0.00 0.24 
3600 HP AHT Main engines 58 days 18 2 0 1200 75% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
AHT Generator 58 days 12 2 0 120 70% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
AHT Winch Engine 58 days 8 2 0 120 80% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
135' crew boat main engines 58 days 8 1 4 600 40% 514.5329 0.0239 0.0048 252.64 0.01 0.29 0.00 0.70 
Crew boat generator 58 days 12 1 2 80 70% 514.5329 0.0239 0.0048 44.21 0.00 0.05 0.00 0.12 
Supply Vessel Main Engines 58 days 12 1 2 1,125 50% 514.5329 0.0239 0.0048 444.10 0.02 0.51 0.00 1.23 
Supply Vessel Generator 58 days 12 1 3 180 60% 514.5329 0.0239 0.0048 127.90 0.01 0.15 0.00 0.35 

    3,880.82 0.19 4.73 0.04 11.27 
         

DPDSV  Pre-lay investigations   03/08/18 thru  03/23/18         
Install crossings    03/12/18 thru  04/12/18         

Lower plow transitions    08/13/18  thru  09/06/18         
Tie-in collocated Y assembly    08/03/18 thru  08/13/18         

System hydrotest, dewater and dry   09/09/18  thru  10/13/18         
Purge and pack Mainline, laterals and PLEMS   10/13/18  thru  10/24/18         

Air Compressor 129 days 24 1 2 180 35% 514.5329 0.0239 0.0048 221.25 0.01 0.26 0.00 0.61 
Dive compressors 129 days 24 1 2 80 35% 514.5329 0.0239 0.0048 98.33 0.00 0.11 0.00 0.27 
Crane 129 days 24 1 2 335 35% 514.5329 0.0239 0.0048 411.78 0.02 0.48 0.00 1.14 
Diving equipment 129 days 24 1 1 250 35% 514.5329 0.0239 0.0048 153.65 0.01 0.18 0.00 0.42 
Main Engines 129 days 24 1 2 3000 35% 514.5329 0.0239 0.0048 3,687.55 0.17 4.27 0.03 10.19 
Generator 129 days 24 1 3 250 35% 514.5329 0.0239 0.0048 460.94 0.02 0.53 0.00 1.27 
Bow Thruster 129 days 24 1 0 950 70% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 
Stern Thruster 129 days 24 1 0 950 70% 514.5329 0.0239 0.0048 0.00 0.00 0.00 0.00 0.00 

    5,033.50 0.23 5.83 0.05 13.91 
         

Dive Support Vessel         
Install hot taps and SSTI   02/05/18 thru  03/12/18         

System Hydrotest, Dewater and Dry   09/09/18  thru  10/13/18         
Purge and pack Mainline, laterals and PLEMS   10/13/18  thru  10/24/18         

Commissioning support    10/24/18 thru  12/03/18         
Generators 123 days 24 1 3 800 35% 514.5329 0.0239 0.0048 1,406.41 0.07 1.63 0.01 3.89 
Air Compressor 123 days 24 1 2 180 35% 514.5329 0.0239 0.0048 210.96 0.01 0.24 0.00 0.58 
Dive compressors 123 days 24 1 2 80 35% 514.5329 0.0239 0.0048 93.76 0.00 0.11 0.00 0.26 
Crane 123 days 24 1 2 335 20% 514.5329 0.0239 0.0048 224.36 0.01 0.26 0.00 0.62 
Tug Main Engines 123 days 24 1 2 300 35% 514.5329 0.0239 0.0048 351.60 0.02 0.41 0.00 0.97 
Tug Generator 123 days 24 1 2 60 50% 514.5329 0.0239 0.0048 100.46 0.00 0.12 0.00 0.28 

    2,387.55 0.11 2.77 0.02 6.60 
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Task Equipment Type Duration 
(days) 

Op. 
Time 

(hr/day) 
Qty. 

Vessels 
Engines 

per 
vessel 

Engine 
Rating 

(hp) 
Load 

Factor 

Exhaust Emission F actors a/ Project Emission Rate b/ 

CO2 
(g/hp-hr) 

CH4 
(g/hp-hr) 

N2O 
(g/hp-hr) 

CO2 
(tons) 

CH4 
(tons) 

CH4 
(ton CO2e) 

N2O 
(tons) 

N2O 
(ton CO2e) 

150' Survey Vessel  03/01/18  thru  10/31/18         
Main Engines 245 days 24 1 2 350 35% 514.5329 0.0239 0.0048 817.07 0.04 0.95 0.01 2.26 
Generators 245 days 24 1 2 80 50% 514.5329 0.0239 0.0048 266.80 0.01 0.31 0.00 0.74 

    1,083.87 0.05 1.26 0.01 2.99 
         

Local Fishing Vessels for support, patrol    03/01/18  thru  10/31/18         
Main Engines 245 days 24 2 2 350 35% 514.5329 0.0239 0.0048 1,634.15 0.08 1.89 0.02 4.52 
Generators 245 days 24 2 2 80 50% 514.5329 0.0239 0.0048 533.60 0.02 0.62 0.00 1.47 

    2,167.74 0.10 2.51 0.02 5.99 
         

Dewater/Dry/Precommission Spread  09/09/18  thru  12/03/18         
Air compressors 86 days 24 1 6 240 50% 514.5329 0.0239 0.0048 842.87 0.04 0.98 0.01 2.33 
Pumps 86 days 24 1 4 240 50% 514.5329 0.0239 0.0048 561.91 0.03 0.65 0.01 1.55 
Light plant 86 days 24 2 1 60 50% 514.5329 0.0239 0.0048 70.24 0.00 0.08 0.00 0.19 
Crane 86 days 24 1 1 335 20% 514.5329 0.0239 0.0048 78.43 0.00 0.09 0.00 0.22 

    1,553.45 0.07 1.80 0.01 4.29 
         
         
Supplemental Lowering and Imported Backfill Operation         

Hopper Tug  08/15/18 thru 09/05/18         
2400 HP Tug Main Engines 22 days 24 4 2 900 70% 514.5329 0.0239 0.0048 1,509.32 0.07 1.75 0.01 4.17 
Tug Generator 22 days 24 4 2 80 50% 514.5329 0.0239 0.0048 95.83 0.00 0.11 0.00 0.26 
Tug Winch 22 days 24 4 1 80 15% 514.5329 0.0239 0.0048 14.37 0.00 0.02 0.00 0.04 
          1,619.53 0.08 1.88 0.02 4.47 
               

         
DP Jet/Tremie Vessel 07/18/18 thru 09/05/18 14 days at port converting to Tremie         

Jet Barge Generator 36 days 24 1 1 425 70% 514.5329 0.0239 0.0048 145.79 0.01 0.17 0.00 0.40 
Jet Barge sled winch 36 days 8 1 1 240 50% 514.5329 0.0239 0.0048 19.60 0.00 0.02 0.00 0.05 
Crane 36 days 24 1 1 365 70% 514.5329 0.0239 0.0048 125.21 0.01 0.15 0.00 0.35 
Jet Barge jetting pumps 36 days 22 1 2 1840 75% 514.5329 0.0239 0.0048 1,239.80 0.06 1.44 0.01 3.43 
Jet Barge air compressor 36 days 22 1 1 900 75% 514.5329 0.0239 0.0048 303.21 0.01 0.35 0.00 0.84 
Dive compressors 36 days 12 1 2 80 70% 514.5329 0.0239 0.0048 27.44 0.00 0.03 0.00 0.08 
Port Bow Thruster 36 days 24 1 1 1950 70% 514.5329 0.0239 0.0048 668.90 0.03 0.78 0.01 1.85 
Stbd Thruster 36 days 24 1 1 1950 70% 514.5329 0.0239 0.0048 668.90 0.03 0.78 0.01 1.85 
Port Stern Thruster 36 days 24 1 1 1950 70% 514.5329 0.0239 0.0048 668.90 0.03 0.78 0.01 1.85 
Stbd Stern Thruster 36 days 24 1 1 1950 70% 514.5329 0.0239 0.0048 668.90 0.03 0.78 0.01 1.85 
          4,536.66 0.21 5.26 0.04 12.54 
               
               

110' Survey Vessel 08/15/18 thru 09/05/18         
Main Engines 22 days 24 1 2 350 65% 514.5329 0.0239 0.0048 136.26 0.01 0.16 0.00 0.38 
Generators 22 days 24 1 2 80 50% 514.5329 0.0239 0.0048 23.96 0.00 0.03 0.00 0.07 
          160.22 0.01 0.19 0.00 0.44 
               

DWP Installation per APL Schedule         
Heavy Lift Vessel (HLV)         

HLV Transit to field and preparation 06/12/18  thru  06/14/18         
Main Engines 3 days 24 1 2 11760 80% 514.5329 0.0239 0.0048 768.38 0.04 0.89 0.01 2.12 
shaft generators 3 days 12 1 2 5000 80% 514.5329 0.0239 0.0048 163.35 0.01 0.19 0.00 0.45 
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Task Equipment Type Duration 
(days) 

Op. 
Time 

(hr/day) 
Qty. 

Vessels 
Engines 

per 
vessel 

Engine 
Rating 

(hp) 
Load 

Factor 

Exhaust Emission F actors a/ Project Emission Rate b/ 

CO2 
(g/hp-hr) 

CH4 
(g/hp-hr) 

N2O 
(g/hp-hr) 

CO2 
(tons) 

CH4 
(tons) 

CH4 
(ton CO2e) 

N2O 
(tons) 

N2O 
(ton CO2e) 

HLV Installation Activities  06/15/18 thru  07/08/18         
Azimuth Thruster forward 24 days 24 1 1 2280 75% 514.5329 0.0239 0.0048 558.65 0.03 0.65 0.01 1.54 
Bow Thruster 24 days 24 1 2 1950 75% 514.5329 0.0239 0.0048 955.58 0.04 1.11 0.01 2.64 
Shaft generators 24 days 12 1 2 5000 80% 514.5329 0.0239 0.0048 1,306.77 0.06 1.51 0.01 3.61 

    3,752.72 0.17 4.35 0.03 10.37 
         

Assist Installation Vessel/Dive Support Vessel (DSV         
DSV Transit to field and preparation 07/04/18  thru  07/06/18         

Main Engines 3 days 8 1 2 3000 70% 514.5329 0.0239 0.0048 57.17 0.00 0.07 0.00 0.16 
Generator 3 days 16 1 3 250 70% 514.5329 0.0239 0.0048 14.29 0.00 0.02 0.00 0.04 

DSV Installation Activities  07/06/18  thru  08/29/18         
Air Compressor 55 days 12 1 2 180 80% 514.5329 0.0239 0.0048 107.81 0.00 0.12 0.00 0.30 
Dive compressors 55 days 12 1 2 80 70% 514.5329 0.0239 0.0048 41.93 0.00 0.05 0.00 0.12 
Crane 55 days 12 1 2 335 20% 514.5329 0.0239 0.0048 50.16 0.00 0.06 0.00 0.14 
Diving equipment 55 days 24 1 1 250 60% 514.5329 0.0239 0.0048 112.30 0.01 0.13 0.00 0.31 
Main Engines 55 days 8 1 2 3000 70% 514.5329 0.0239 0.0048 1,048.14 0.05 1.21 0.01 2.90 
Generator 55 days 16 1 3 250 70% 514.5329 0.0239 0.0048 262.04 0.01 0.30 0.00 0.72 
Bow Thruster 55 days 16 1 2 950 70% 514.5329 0.0239 0.0048 663.82 0.03 0.77 0.01 1.83 
Stern Thruster 55 days 16 1 1 950 70% 514.5329 0.0239 0.0048 331.91 0.02 0.38 0.00 0.92 

    2,689.57 0.12 3.12 0.02 7.43 
         
   Total: 41,680.33 1.94 48.54 0.39 115.72 
  Total GHG emissions (Short tons CO2 e): 41,845  
 
Notes: 
(1) CO2 emission factors from 'Current Methodologies in Preparing Mobile Source Port-Related Emission Inventories' 
 (2) Project Emissions Rate = Engine Rating (hp) x Load Factor x Engines per Vessel x Total Operation (hr/project) x Exhaust Emission Factor (g/hp-hr) / 453.6 grams/lb / 2000 lb/ton 

CH4 and N2O emission factors from 40 CFR 98, Subpart C - converted using 32% efficiency of engines 
Emissions (tons) of CH4 and N2O converted to equivalent emissions of CO2 (ton CO2e) by multiplying by global warming potentials of 25 and 298, respectively. 
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Table 4.10-14. Summary of Operational Emissions (GHGs) 

Operational GHG Emission Source Potential GHG Emissions 
(tpy) 

LNGRV Boilers 146,740 
LNGRV Engines 49,821 
LNGRV GCU 3,016 

Total 199,578 
 

4.10.7.3 Decommissioning 
Similar to impacts from the proposed Port construction, short-term, negligible, adverse impacts would result 
from increased vessel and equipment use associated with decommissioning activities. Proposed 
decommissioning actions would burn fossil fuel in various types of engines and equipment and produce 
CO2e and N2O from the fossil fuel combustion. 

4.10.8 Mitigations and Monitoring 
Fugitive emissions from the proposed Project would be minimized through implementation of SOPs that 
would include inspection of the STL Buoy connection to the LNGRV’s mating cone prior to and during 
transfer of natural gas, leak detection monitoring, and inspection and maintenance programs. In particular, 
the LNGRVs will be equipped throughout the vessel with numerous temperature and gas sensors to 
immediately detect any fugitive leaks of LNG or natural gas (methane). These sensors will be alarmed and 
continuously monitored from the control room, providing a more stringent level of fugitive emission control 
than is typical for onshore natural gas handling facilities such as transmission pipelines. Due to these 
measures, potential fugitive methane emissions from the LNGRVs are considered to be negligible. The 
Applicant would implement the appropriate USEPA measures found under the National Gas STAR 
program to minimize the release of natural gas from operations. 

Natural gas is the lowest emitting fossil fuel and therefore results in lower criteria pollutant and GHG 
emissions as compared to other fossil fuels. Additionally, measures to improve LNGRV efficiency, such as 
to minimize GCU operation, would be implemented to minimize emissions. 

The following additional measures have been proposed as potential measures for mitigating and/or 
minimizing impacts to air quality. 

• The proposed Project would obtain a pre-construction air permit prior to commencement of 
construction. 

• The proposed Project would also apply for a Title V operating permit, which would specify 
emissions limitations, monitoring, recordkeeping, and reporting requirements.  

• Emissions from marine vessels during construction would be minimized through the operation and 
maintenance of the marine engines in accordance with recommended manufacturer operation and 
maintenance procedures. 

• The LNGRVs’ boilers would be equipped with low NOx burners to minimize emissions formation 
of NOx, and SCR would be employed to further reduce NOx emissions. Emissions of all other 
pollutants from the boilers would be minimized through firing of LNG and BOG and good 
combustion practices.  

• The LNGRVs’ generator engines would be exhausted to an SCR and oxidation catalyst would be 
employed to reduce NOx, CO and VOC emissions. Emissions of all other pollutants from the 
engines would be minimized through firing of LNG and BOG and good combustion practices.  
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• Liberty would obtain discreet NOx emission offsets to offset the construction-related NOx 
emissions. Sufficient ozone and non-ozone season offsets would be secured to offset the 
construction NOx emissions that would occur during the ozone and non-ozone seasons. 

• GHG emissions would be limited through the use of best available control technology (BACT) 
controls included in the original March 2014 air permit application. 

4.11 Noise 
4.11.1 Introduction 
This section addresses potential impacts on airborne and underwater noise associated with the proposed 
Project and alternatives, including the No Action Alternative. Noise-producing activities associated with 
the proposed Project include buoy installation (i.e., impact pile driving, if in the unlikely event geotechnical 
conditions preclude use of suction anchors), proposed Mainline installation, construction vessel transit, 
LNGRV transit, and regasification. In order to predict received sound levels resulting from the noted 
activities associated with the proposed Project, acoustic propagation modeling was conducted by the 
Applicant (Appendix N). The acoustic analysis modeled various sound sources associated with the 
proposed Project and evaluated sound propagation and attenuation to determine the received sound levels 
within both the airborne and underwater environments. The received airborne noise impacts were 
evaluated at noise-sensitive areas (NSAs), while the received underwater noise impacts were evaluated 
with respect to marine mammals, sea turtles, and fish species within proximity to the proposed Project. 

Construction of the proposed Project would result in an incremental increase in onshore sound level; 
however, impacts would be short-term and are not expected to be significant. All sound sources from the 
construction phase of the proposed Project are considered to have a minor impact on species of marine 
mammals, turtles, and fish; however, impacts are expected to be short-term and “harassment” (TTS) for all 
species is expected to be minor. Operation of the proposed Project would result in negligible noise impacts 
on onshore NSAs due to the distance from shore. Additional trips made by the support vessel would be 
within existing navigation channels and the noise produced would not exceed that of existing vessel traffic. 
Construction of the proposed Project would have insignificant impacts on species of marine mammals, 
turtles, and fish relative to the “harm” criteria (PTS), as the greatest noise impact of underwater sound (use 
of driven pilings as a mooring anchoring system) has been removed from the proposed Project scope. 
Decommissioning of the proposed Project would result in similar impacts to those from the construction 
and operation phases of the proposed Project. 

4.11.2 Impacts of Construction 
Sources of construction noise associated with the proposed Project include buoy installation (i.e., impact 
pile driving, if in the unlikely event geotechnical conditions preclude use of suction anchors), proposed 
Mainline installation, and construction vessel transit. Proposed Project construction would take 
approximately nine months to complete. Airborne and underwater noise resulting from each of these 
construction activities associated with the proposed Project are discussed in the following subsections. 

4.11.2.1 Airborne Construction Noise Impacts 
Airborne construction noise impacts are primarily generated by vessel movements and activity. Vessels are 
complex sources of airborne radiated noise with many single sources contributing to the overall sound 
emission, each one with unique characteristics. Different operating modes can be characterized by different 
sources onboard. For instance, for moving vessels the most dominant sound sources include main 
propulsion engines and their related exhaust discharges.  

Construction noise impacts along the proposed Mainline would vary with activity and distance from shore, 
but would be short-term and minor at any location as the construction operations move along the proposed 
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Mainline. Airborne noise associated with construction activities that are within hearing distance of onshore 
receptors would be similar to and consistent with the noise already generated by regional vessel traffic and 
standard onshore-offshore construction noise.  

During construction, operating barges, tugs, and large diesel engine support vessels would be expected to 
be dominant noise sources. Short-term noise would be produced by diesel powered construction cranes, 
compressors, generators, welding machines, and other miscellaneous tools. Table 4.11-1 lists the offshore 
construction equipment and the corresponding sound pressure level that would be expected 3.0 feet and 
3.1 miles away, with all equipment operating for a similar project (i.e., Neptune LNG) (USCG 2006a). 
These sound pressure levels are expected to be generally representative of the proposed Project. 

Table 4.11-1. Noise Emission Sources for Vessels Used During Construction – Typical Vessel Class 

Equipment Type Engine Size 
(hp) 

SPL (dBA) 
1 meter (3 feet) 

SPL (dBA) 
3.1 miles 

Derrick Barge 4,000 110 36 

Support Tug 6,140 105 31 

Diver-Support Vessel 1,800 103 29 

Supply Vessel 4,000 112 38 

Crew/Survey Vessel 1,200 92 18 

DP Pipelay Vessel 24,000 138 64 

Total (All Equipment combined) --- 138 64 
Notes: 
Source: USCG 2006a 
Operation of the thrusters used to dynamically position the larger vessels could increase sound source levels by an 
additional 5 to 10 dB (USCG 2006b). 
Key: 
dBA = decibels, measured on A-weighted scale 
hp = horsepower 
SPL = sound pressure level 

 

Eight suction anchors, approximately 26 feet in diameter and 30 feet in length, would be used to secure 
each STL Buoy. If necessary, driven piles could be used as an alternative to the suction anchors in the 
unlikely event geotechnical conditions preclude use of suction anchors. Pile driving, if required, from the 
hydraulic hammer would likely be the greatest sound source during proposed Project construction. Pile 
driving is considered an impulsive noise source and impulsive noise sources are short in duration (less than 
one second) and characterized by a rapid rise time. The sound source level for pile driving was estimated 
to be 154 dB re 20 µPa (peak pressure) for the purpose of airborne noise modeling. Acoustic modeling of 
pipe laying, vessel activity and pile driving was completed using a spherical spreading propagation model 
and the resulting received airborne sound levels at specified distances to onshore NSAs were calculated. 
Results are presented in Table 4.11-2.  

Table 4.11-2. Estimated Received Airborne Sound Levels by Construction Activity at NSA Location (dBA) 

Construction Activity Distance to NSA 
Shoreline Location (miles) 

Received Sound Level 
(Summer/Winter) (dBA) 

Pipe Laying 2.2 65 / 68 

Vessel Activity a/ 2.2 53 / 55 

Pile Driving 21 26 / 46 
Note: 
a/ Combined noise for all vessels operating at the same time, including thrusters. 
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Helicopters may be used for transport of personnel during emergencies that may occur during the 
construction phase of the proposed Project. Such flights would be at higher altitudes and would be circuitous 
with zero/minimal hover time. The Federal Aviation Administration (FAA) regulates helicopter flight 
patterns. Because of noise concerns, FAA Circular 91-36D encourages pilots making flights near NSAs to 
fly at altitudes higher than minimum altitudes (USDOT 2004). Pilots operating noise-producing aircraft 
over NSAs would make every effort to fly not less than 2,000 feet aboveground level, weather permitting. 
Departure from or arrival to an airport, climb after take-off, and descent for landing would be conducted so 
as to avoid prolonged flight at low altitudes near NSAs. In addition, guidelines and regulations issued by 
NOAA Fisheries under the authority of the MMPA include provisions specifying helicopter pilots to 
maintain an altitude of at least 1,000 feet within sight of marine mammals. With these flight patterns, 
impacts from construction-related helicopter noise would remain minimal, short-term and intermittent. 

As presented in Section 3.12 and Table 3.12-8, the estimated ambient airborne sound levels onshore ranged 
from 45 A-weighted decibel (dBA) to 55 dBA in the nighttime and daytime hours, respectively. Therefore, 
depending on the activity and the time of day, there may be an incremental increase in onshore sound level 
generated by the proposed Project construction. Unavoidable noise impacts due to construction activity 
would be short-term and are not expected to be significant. 

4.11.2.2  Underwater Construction Noise Impacts 
Underwater construction noise impacts associated with the proposed Project were also analyzed. This 
section summarizes the underwater modelling results for the construction phase of the proposed Project, in 
the form of threshold distances where the relevant criterion is exceeded. Tables 4.11-3 and 4.11-4 provide 
the horizontal threshold distances from the underwater source location to the isopleth corresponding to 
criteria levels for cetaceans, sea turtles, and fish for the construction phase of the proposed Project. Where 
multiple locations have been modelled, the highest threshold distance from all locations is presented. 

Table 4.11-3. Summary of Relevant Construction Phase Threshold Distances for Cetaceans 

Activity Month 

LF Cetaceans MF Cetaceans HF Cetaceans 

PTS 
Threshold 

[m] 

TTS 
Threshold 

[m] 

PTS 
Threshold 

[m] 

TTS 
Threshold 

[m] 

PTS 
Threshold 

[m] 

TTS 
Threshold 

[m] 

Suction piling 
May 124 3,110 <20 a/ 438 209 3,790 

Oct 121 2,850 <20 a/ 400 194 3,610 

Lateral pipeline installation 
May 247 4120 168 375 193 3,140 

Oct 238 3630 168 349 191 2,920 

Lateral pipeline lowering and 
backfilling 

May 288 1,950 <20 a/ 288 288 1,060 

Oct 288 1,790 <20 a/ 290 288 990 

Mainline installation 
May 343 4,820 219 479 262 3,780 

Oct 327 4,510 219 453 260 3,580 

Mainline lowering and backfilling 
May 327 2,190 <20 a/ 327 326 1,350 

Oct 338 2,040 <20 a/ 327 326 1,260 

Pipeline lowering by jetting 
May 165 3,440 <20 a/ 529 270 4,090 

Oct 143 3,230 <20 a/ 494 253 3,890 
Notes: 
a/ Levels corresponding to the relevant noise criterion are predicted to occur within threshold distances of less than 20 meters. 
LF - low frequency 
MF - mid frequency 
HF - high frequency 
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Table 4.11-4. Summary of Relevant Construction Phase Threshold Distances for Seals, Sea Turtles, and 
Fish 

Activity Month 

Seals Sea Turtles Fish 

PTS 
Threshold 

[m] 

TTS 
Threshold 

[m] 

Harm 
Threshold 

[m] 

Harassment 
Threshold 

[m] 

Harm 
Threshold 

[m] 

Harassment 
Threshold 

[m] 

Suction Piling 
May 157 1,660 N/A b/ <20 a/ 1,400 N/A c/ 

Oct 150 1,510  <20 a/ 900  

Lateral pipeline installation 
May 274 2190  <20 a/ 850  

Oct 260 1980  <20 a/ 1050  

Lateral pipeline lowering 
and backfilling 

May 288 990  <20 a/ 1050  

Oct 290 895  <20 a/ 650  

Mainline installation 
May 379 2590  <20 a/ 1500  

Oct 367 2440  <20 a/ 1400  

Mainline lowering and 
backfilling 

May 327 1220  <20 a/ 900  

Oct 328 1140  <20 a/ 850  

Pipeline lowering by jetting 
May 220 1920  <20 a/ 1050  

Oct 205 1780  <20 a/ 1050  
Notes: 
a/ Both cSEL and dBpeak noise levels for impact piling were assessed against the NOAA Fisheries criteria for cetaceans. 
Levels corresponding to the relevant noise criterion are predicted to occur within threshold distances of less than 20 meters. 
b/ Since the harm criterion for turtles is a dBpeak criterion, and threshold distances in terms of dBpeak are not available, 
distances could not be calculated for the harm threshold for turtles. 
c/ Since no data on behavioral shifts (harassment) in Atlantic sturgeon due to noise from similar construction activity exists, 
harassment distance for Atlantic sturgeon was not estimated. 
 

In addition to vessel traffic, marine species (i.e., marine mammals and sea turtles) would likely be disturbed 
as a result of over-flights of helicopters supporting offshore construction activities. The Applicant would 
abide by the rules and regulations set forth by the FAA (FAA Circular 91-36D) and NOAA Fisheries 
(MMPA). With these flight patterns, impacts from construction-related helicopter noise would be expected 
to be minor, short-term and intermittent. 

Because impact piling was assessed to have the highest potential for sound generation (over the widest area) 
associated with the proposed Project, the decision was made that the anchors would be installed at the 
proposed Project using suction anchors. All sound sources from the construction phase of the proposed 
Project are considered to have a minor impact on species of marine mammals, sea turtles, and fish. Because 
the behavioral response of marine mammals, sea turtles, and fish to a perceived marine sound depends on 
a range of factors, including: (1) the SPL; (2) frequency, duration, and novelty of the sound; (3) the physical 
and behavioral state of the animal at the time of perception; and (4) the ambient acoustic features of the 
environment (Hildebrand 2004), it is more difficult to predict behavioral shifts due to anthropogenic sounds. 
The radiation of sound to marine waters during the construction phase of the proposed Project would be 
within the immediate vicinity of the proposed Project and effects would be expected to be short-term, hence 
“harassment” (TTS) for all species would be expected to be minor. Although species abundance varies by 
season in the ROI, the likelihood of “harm” (PTS) or “harassment” (TTS) from the proposed Project to 
individuals or species due to underwater sound is unlikely because of the transient and seasonal nature of 
the species moving through the ROI (see Section 4.11.6), and the ability of animals to move away from 
sound sources.  
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4.11.3 Impacts of Operation 
Impacts of proposed Project operation were also reviewed. Proposed Project operational activities include 
those associated with LNGRV transiting and regasification. The Proposed Port would be operational all 
year long; however, LNGRV and regasification activities would predominantly occur during winter during 
the peak of the heating season. Underwater noise is anticipated to be produced by the LNGRVs during the 
approach, mooring, maneuvering on the buoy and regasification procedures. A standby support vessel 
would also be located in close proximity to the LNGRVs during mooring and regasification. The highest-
energy source of underwater sound during the operation phase would be from vessel transits near the 
proposed Port and from mooring activities; however, the sound levels associated with these activities would 
not exceed existing vessel noise levels. Vessel sounds during operations would result from propeller 
cavitation and propulsion, in addition to flow noise from water dragging across the hull and bubbles 
breaking in the wake. The dominant sound source from vessels would be propeller cavitation with noise 
intensity dependent upon size and speed of the vessel. Noise impacts from LNGRVs would be expected to 
be comparable to those generated by common and existing vessel traffic in the New York Bight. Both 
airborne and underwater operational acoustic impacts are presented in the following sections.  

4.11.3.1 Airborne Deepwater Port Operations Noise Impacts 
Due to the approximately 16.1 nautical mile distance from shore, noise generated by the proposed Project 
operations would be expected to have negligible noise impacts on onshore NSAs. Support vessel trips 
would originate from existing facilities onshore and would follow established routes and speed restrictions 
in nearshore waters, reducing noise effects. Machinery noise generated during normal proposed Port 
operations would vary in duration and intensity and is assumed to be similar to noise generated by fixed 
offshore oil and gas structures.  

The main source of noise would be due to vaporization of the LNG at the STL Buoy. Noise levels in the 
offshore area would be elevated when more than one LNGRV is on an STL Buoy (separated by a distance 
of approximately 1.0 nautical mile) at the same time. A Safety Zone would be established at 1,640 feet 
around each buoy that excludes all vessel traffic, and an NAA of 3,281 feet around each buoy would 
restrict recreation and commercial vessels from being close to the LNGRVs, which would lessen the 
impact on transient, non-Project-related receptors (i.e., other boats and ships) from operation noises. 

Routine operations of the proposed Project would result in noise due to normal shipboard equipment 
associated with the LNGRV and support vessel. Table 4.11-5 shows the typical equipment on vessels that 
would be noise contributors during routine operations, along with associated engine horsepower ratings and 
auxiliary equipment that might be expected based on similar projects (USCG 2006a; 2009).  

An additional source of noise would be LNGRV foghorns, which would generate warning signals at a sound 
level of 146 dBA (100 Hz) at 1 meter, as required by USCG regulation (33 CFR 67.10). This level is 
required in order for the foghorn to be audible at 1.1 nautical miles. In addition, the device must sound a 
2-second blast every 20 seconds during low visibility conditions (less than 1.1-nautical mile visibility). 
Foghorn operation would be intermittent and infrequent and at this distance would be inaudible at onshore 
receptors. In addition, during operations, the proposed Project’s support vessel would transit near shore and 
produce perceivable airborne sound. These additional trips would be within existing navigation channels 
and the noise produced would not exceed that of existing vessel traffic.   
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Table 4.11-5. Estimated Source Sound Levels from Equipment Used During Routine Operations on the LNG 
Regasification Vessel 

Equipment a/ Horsepower 
Sound Level in A-weighted Decibels (dBA) 

3 feet b/ Proposed No Anchor Area  
0.6 mile 3 miles 

Air Compressor 125 98 38 24 

Gas Compressor 1,200 108 48 34 

Boil-off Gas Compressor 720 108 48 34 

LNG Tank Pump 310 97 37 23 

LNG Sendout Pump 2,060 97 37 23 

Mobile Crane 100-450 109 49 35 

Crane 274 108 48 34 

Jib Crane 550 105 45 31 

Total (all equipment combined)  115 55 41 
Sources: USCG 2006a and USCG 2009. 
Notes: 
a/ One emergency generator and a firewater pump also would be onboard each vessel. The firewater pump would be 
powered from the emergency generator. Both pieces of equipment are not part of normal vessel operations and would not 
be exercised at the buoy; therefore, sound emissions for this equipment are not included. 
b/ Estimated sound emission levels do not include attenuation due to vessel structure. 
Key: dBA = decibels, measured on A-weighted scale.   LNG = liquefied natural gas 

 

4.11.3.2 Underwater Deepwater Port Operations Noise Impacts 
Underwater operational noise impacts associated with the proposed Project were also analyzed. Activities 
such as an LNGRV transiting, docking, and weathervaning were included in the analysis. Operational 
support vessels and regasification were also reviewed. This section summarizes the JASCO underwater 
modelling results for the operation phase of the proposed Project, in the form of threshold distances where 
the relevant criterion is exceeded. Tables 4.11-6 and 4.11-7 provide the horizontal threshold distances from 
the underwater source location to the isopleth corresponding to criteria levels for cetaceans, seals, sea 
turtles, and fish for the operational phase of the proposed Project. Where multiple locations have been 
modeled, the highest threshold distance from all locations is presented. Transit and mooring activities were 
split for per-pulse results, and these activities were combined for cSEL results. To assess the peak and root 
mean square (RMS) levels, the threshold distances from mooring activities were adopted, as mooring 
produces higher noise levels than transit activities. 

Regarding operation, all sound sources are considered to have minor consequences to species of marine 
mammals, sea turtles, and fish relative to harm criteria (PTS). The radiation of sound to marine waters 
during operations is expected to be short-term, hence “harassment” (TTS) for all species is considered 
minor. Although species abundance varies by season and species in the ROI, the likelihood of “harm” (PTS) 
or “harassment” (TTS) from the proposed Project to individuals or species due to underwater sound is 
unlikely because of the transient and seasonal nature of the species moving through the ROI, and the ability 
of animals to move away from sound sources. For instance, as shown in Table 4.11-7, noise levels predicted 
for LNGRV transit and mooring activities show the TTS criterion to be exceeded for HF cetaceans (harbor 
porpoises) within 38 km of the source, and PTS threshold to be exceeded for HF cetaceans within 
270 meters. In particular, the 38 km distance seems fairly large; however, both the TTS and PTS threshold 
distances are for 24 hours of continuous exposure. Therefore, the likelihood of the LNGRV transit causing 
TTS or PTS in harbor porpoises is expected to be rare. The overall risk level to harbor porpoises for LNGRV 
transit and mooring is low for PTS and TTS occurrence. 
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Table 4.11-6. Summary of Relevant Operation Phase Threshold Distances for LF, MF, and HF Sensitive 
Cetaceans 

Activity Month 

LF Cetaceans MF Cetaceans HF Cetaceans 
PTS 

Threshold 
[m] 

TTS 
Threshold 

[m] 

PTS 
Threshold 

[m] 

TTS 
Threshold 

[m] 

PTS 
Threshold 

[m] 

TTS 
Threshold 

[m] 

LNGRV transit and 
mooring 

Feb 270 16,300 270 ND 270 35,000 

May 270 18,800 270 ND 270 36,300 
Oct 270 22,500 270 ND 270 37,300 

Dec 270 18,700 270 ND 270 36,600 

LNGRV 
weathervaning 

Feb 244 4,550 <20 a/ 384 157 3,320 

May 239 4,020 <20 a/ 375 152 3,090 
Oct 228 3,540 <20 a/ 344 147 2,860 

Dec 238 4,300 <20 a/ 374 154 3,180 

Regasification 

Feb <20 a/ 729 <20 a/ 705 21 776 

May <20 a/ 728 <20 a/ 705 21 771 
Oct <20 a/ 725 <20 a/ 705 21 758 

Dec <20 a/ 728 <20 a/ 705 21 766 
Notes: 
a/ Levels corresponding to the relevant noise criterion are predicted to occur within threshold distances of less than 20 meters 
according to the JASCO tabulated results. 
ND=No accurate data for MF cetaceans available for TTS. 

Table 4.11-7. Summary of Relevant Operation Phase Threshold Distances for Seals, Sea Turtles, and Fish 

Activity Month 

Seals Sea Turtles Fish 

PTS 
Threshold 

[m] 

TTS 
Threshold 

[m] 

Harm 
Threshold 

[m] 

Harassment  
Threshold 

[m] 

Harm  
Threshold 

[m] 

Harassment 
Threshold 

[m] 

LNGRV transit 
and mooring 

Feb 270 914 N/A a/ 240 423 b/ N/A d/ 
May 270 903  240 410 b/  
Oct 270 779  240 385 b/  
Dec 270 861  240 403 b/  

LNGRV 
weathervaning 

Feb 281 2,380  <20 c/ 1,800  
May 274 2,240  <20 c/ 1,700  
Oct 251 1,990  <20 c/ 1,700  
Dec 268 2,290  <20 c/ 1,800  

Regasification 

Feb <20 c/ 717  <20 c/ 717  
May <20 c/ 717  <20 c/ 717  
Oct <20 c/ 717  <20 c/ 717  
Dec <20 c/ 717  <20 c/ 717  

Notes: 
a/  The harm criterion for turtles is a dBpeak criterion. Since threshold distances in terms of dBpeak have not been provided, no 
predictions can be made. 
b/  Threshold distances were not predicted for levels less than 190 dB cSEL for fish during LNGRV transit and mooring; therefore, 
the harm threshold distance for the 190 dB level was used. 
c/  Levels corresponding to the relevant noise criterion are predicted to occur within threshold distances of less than 20 meters. 
d/  Because no data on behavioral shifts (harassment) in Atlantic sturgeon due to noise from similar construction activity exists, 
harassment distance for Atlantic sturgeon was not estimated. 
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Overall, the greatest noise impact of underwater sound to protected species was assessed to be the use of 
driven pilings as a mooring anchoring system. However, this source of underwater noise was removed from 
the proposed Project scope and was replaced with suction piling. However, if necessary, driven piles could 
be used as an alternative to the suction anchors in the unlikely event geotechnical conditions preclude use 
of suction anchors. All other sound sources from the construction and operations phase of the proposed 
Project were considered to have insignificant impacts on species of marine mammals, turtles, and fish 
relative to the “harm” criteria (PTS). The radiation of sound to marine waters during the construction and 
operations phase of the proposed Project would be within the immediate vicinity of the proposed Project, 
hence “harassment” (TTS) for all species was also considered insignificant. Underwater sound generated 
from planned maintenance, decommissioning and unplanned events would be similar to those from the 
construction and operation phases of the proposed Project and as such were not modeled as unique sound 
sources.  

4.11.3.3 Planned and Unplanned Maintenance and Repair 
The results of the maintenance and repairs modeled underwater analysis (LGL and JASCO 2005; JASCO 
2006) for construction vessels for a similar project (i.e., Neptune LNG) determined that pipe repair activities 
would generate continuous but transient sound and would likely result in variable sound levels during the 
repair period (estimated to be one to four weeks). Underwater noise impacts related to maintenance would 
generally be related to small vessels. According to BOEM, underwater noise from small vessels ranges 
from 145 to 170 dB at 1 meter. According to the USCG, underwater noise associated with vessels with an 
engine between 1,200 hp and 6,140 hp ranges from 92 to 112 dB at 1 meter (Table 4.11-1). Non-continuous 
noise associated with small vessel movement and positioning is below the zone of injury as given in the 
MMPA for Level A and Level B harassment; therefore, impact on marine mammals from planned 
maintenance would be minimized. At a maximum, every 7 years an intelligent pig would be run down the 
proposed Mainline and pipeline laterals to assess the condition of the proposed Mainline system. This 
particular activity would require several large construction-type vessels and several weeks to complete. 
According to BOEM, noise associated with larger vessels can range from 169 to 198 dB at 1 meter (MMS 
2004b; Hildebrand 2009; NRC 2003).  

Major repairs to the proposed Project would likely generate additional underwater sound in the area. During 
repair of the proposed Project, underwater sound levels would be temporarily elevated. Examples of major 
repairs are damage to the riser or umbilical line and their possible replacement, damage to the proposed 
Mainline system and manifolds, or anchor chain replacement. These types of repairs could take up to two 
to four weeks. To provide a worst-case scenario, it was assumed that the noise generated by maintenance 
and repair activities would be similar to that generated during the construction of the facilities (LGL and 
JASCO 2005). The results of the Neptune LNG noise modeling for the pipeline route indicates that the 
120-dB contour during pipeline repair activities would extend out 3.5 to 4.1 nautical miles encompassing 
an area from 35 to 44 nautical square miles. These modeling results are also expected to be a representative 
worst-case scenario of maintenance and repair activities for the proposed Project. This worst-case scenario 
is anticipated to occur no more than once per five-year period, lasting no more than 28 days. These 
underwater sound levels could cause some species to temporarily disperse from or avoid repair areas, but 
they are expected to return shortly after the completion of repairs.  

4.11.4 Impacts of Decommissioning 
Potential noise impacts associated with proposed Project decommissioning would be expected to be similar 
to those generated during construction as discussed below. 

4.11.4.1 Decommissioning Airborne Noise Impacts 
Direct impacts on existing sound levels from decommissioning activities would mainly involve vessel 
engine operation noise. It would be expected that noise impacts from decommissioning would be limited 
to the immediate vicinity of the proposed Project and would be similar to construction noise. 
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Decommissioning would result in short-term noise due to diesel-powered vehicles, cranes, compressors, 
generators and other miscellaneous tools.  

4.11.4.2 Decommissioning Underwater Noise Impacts 
Noise generated by decommissioning vessels, machinery, and activities would create a short-term increase 
in underwater noise levels. Direct impacts on existing sound levels from decommissioning activities would 
mainly involve vessel engine operation noise. Noise impacts from vehicle traffic would only last the length 
of decommissioning operations (i.e., 45 to 60 days) and would be similar to noise from vehicle traffic 
associated with construction. Mitigation measures for decommissioning activities would be similar to those 
used for construction activities described in Section 4.11.6.1. 

4.11.5 Impacts of Alternatives 
The following sections discuss how selection of identified proposed Project alternatives would affect 
potential noise impacts. 

4.11.5.1 Anchoring Alternative 
Because impact piling was assessed to have the highest potential for sound generation (over the widest area) 
associated with the proposed Project, the decision was made that the anchors would be installed using 
suction anchors. If necessary, driven piles could be used as an alternative to the suction anchors in the 
unlikely event geotechnical conditions preclude use of suction anchors. Several different anchor alternatives 
have been considered for the proposed Project, including suction anchors, driven piles, fluke anchors, 
gravity-based anchors, and grouted pile anchors. Underwater noise impacts would vary based on the 
alternative selected. As discussed previously, pile driving generates the highest underwater noise levels 
during construction, which is required when using driven piles. Other alternatives are installed using 
different methods, which would likely generate underwater noise but likely to a lesser extent; however, the 
risk of potential impacts must also be balanced against the effectiveness and reliability of the anchoring 
system.  

4.11.5.2 Alternate Port Location 
The predicted impacts for each alternative Port location (Study Areas C and D) studied would vary based 
on site-specific factors, such as distance to shore and bathymetry. For example, Area C is situated 
approximately 19 miles off Jones Beach, New York, which is an additional 5.5 miles from the shoreline in 
comparison to the alternative port location in Study Area D. Water depths in this area are dependent on 
distance from shore (ranging from a low of 60 feet to several hundred feet deep). Study Area D is located 
13.5 miles from the coastline with more shallow bathymetry characteristics and water depths exceeding the 
minimum depth of 100 feet only occurring at the eastern end of Area D. 

As noted in Topic Report II, the airborne and underwater sound environments are very similar at these two 
Study Areas in terms of construction, operations, maintenance and repair, and decommissioning. Although 
the Study Area D port location is located 5 miles closer to the shoreline, this difference in location was not 
expected to alter the impacts on sensitive onshore noise receptors. It was anticipated that disturbances 
related to construction noise would be minor and short-term for both port locations. However, since the 
Port location in Study Area D was located in a large sport fishing ground, the Port location in Study Area 
C was preferred to avoid noise disturbances to commercial and recreational fisheries by avoiding designated 
fishing grounds. 

However, the selected alternative deepwater port locations are within the same general vicinity as the 
proposed Project location, and construction, operation, and decommissioning activities would be similar 
for all locations. The alternative deepwater port locations would not reduce impacts associated with noise 
during construction or operation. Biological impacts from noise generated during construction and 
operation at alternative deepwater port locations would not differ compared to those at the proposed Project 
site. 
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4.11.5.3 Vaporization Alternative 
Both open-loop and closed-loop vaporization systems are being considered for the proposed Project and 
within these two general system processes, there are a variety of specific technologies available. Changes 
to expected underwater noise impacts could occur based on the vaporization technology selected since each 
technology likely has its own unique acoustic characteristics.  

4.11.5.4 Construction Schedule Alternative 
From a noise perspective, there would be no change on potential in-air noise impacts due to differences in 
the proposed construction schedule; however, analysis of underwater noise impacts takes into account site-
specific sound speed profile. The sound speed profile of an underwater environment is characterized by the 
water’s temperature, salinity and depth and varies on a monthly basis and affects sound propagation and 
attenuation. Therefore, changing the time of year when an activity would occur would mean incorporating 
a different sound speed profile, which would then influence underwater noise impacts on marine species.  

4.11.5.5 Alternate Pipeline Routes 
The predicted impacts for each alternative Mainline route studied would vary based on site-specific factors, 
such as distance to shore and bathymetry. For example, and as noted in Topic Report II, the pipeline lengths 
associated with Alternative Mainline Routes D-1 and C-2 were considered to have larger predicted impacts 
due to longer installation times, thus increasing the time of exposure of marine species to short-term noise 
disturbances during the construction of the Mainline. 

4.11.6 Mitigations and Monitoring 
Liberty is proposing to use noise mitigation measures during construction and operation, which are 
described further below. 

4.11.6.1 Construction Noise Mitigation Measures 
During the construction (and maintenance) phase, mitigation measures to minimize ambient and underwater 
noise from construction (or maintenance) activities would include the following: 

• Construction activities would be scheduled to occur for the minimum practical, total duration to 
reduce the likelihood that protected species would be exposed to noise from construction activities; 

• Dedicated and trained personnel would be assigned as protected species observers (PSOs; NOAA 
Fisheries 2015b) during construction activities; 

• Exclusion and observation zones for marine mammals and turtles would be determined in 
consultation with NOAA Fisheries and monitored as follows: 
o In the observation zone, the movement of marine species should be monitored to determine 

whether they are approaching or entering the exclusion zone; 
o PSOs operate at all times during daylight hours (dawn to dusk – i.e., from about 30 minutes 

before sunrise to 30 minutes after sunset) when construction activities are being conducted, 
unless conditions (fog, rain, darkness) make sea surface observations impossible. If conditions 
deteriorate during daylight hours such that the sea surface observations are halted, visual 
observations would resume as soon as conditions permit; 

o If a marine mammal or sea turtle is observed approaching or within the exclusion zones (as 
outlined above), the observer would call for the shutdown of the construction operation. The 
vessel operator would comply with such a call by an on-watch visual observer; and 

• Start-up of the construction equipment would continue only after it is determined that a marine 
mammal or sea turtle has left the exclusion zone or has not been sighted for 30 minutes. 
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In addition to the above measures to mitigate and monitor noise impacts, the following measures would be 
implemented if pile driving (i.e., hydraulic impact hammer) is used to install the STL Buoy anchors: 

• A safety zone (exclusion and observation zones) would be established, in coordination with NOAA 
Fisheries, around pile driving activity to cover the 180 dB impact and buffer zones to account for 
animals that are approaching the impact zone. This safety zone would be monitored visually by 
NOAA Fisheries-approved PSOs for at least 30 minutes prior to the start of any pile-driving 
activity. Pile-driving activity would not commence until the observer has declared the safety zone 
clear of sea turtles and whales; 

• Each time a pile-driving hammer is started, dry-firing and ramping-up of the hammer would be 
conducted for at least 30 minutes to allow animals the opportunity to leave the area. Dry firing of 
a pile-driving hammer is a method of raising and dropping the hammer with no compression of the 
pistons, producing a lower-intensity sound than the full power of the hammer. Ramp-up involves 
slowly increasing the power of the hammer and noise produced over the ramp-up period; 

• A bubble curtain is also being considered as a potential noise mitigation measure during pile 
driving. Bubble curtains introduce specifically sized air bubbles into the water surrounding the pile 
in a controlled manner, thus dampening the shock waves and helping to minimize the effects on 
marine species. The feasibility and the effectiveness of the use of a bubble curtain in the area of the 
proposed Project will have to be analyzed prior to construction;  

• Following the initial 30-minute observations for protected species, visual observations would occur 
continuously during daylight hours to monitor for sea turtles and whales in the area. If at any time 
animals are detected in the safety zone during pile driving, the pile-driving activity would cease 
until the animal has left the area of its own volition. Pile driving can resume (following ramp-up 
procedures) once the animal has been visually confirmed beyond the safety zone, or 30 minutes 
have passed without re-sighting the animal; 

• If pile driving commences during daylight hours, pile driving may continue into nighttime hours 
provided that there has been no interruption in activity. However, pile driving would not be initiated 
during nighttime hours when visual clearance of the zone cannot be conducted; 

• Records would be maintained of all sea turtle and marine mammal sightings in the area, including 
date and time, weather conditions, species identification, approximate distance from the pile, 
direction and heading in relation to the pile driving, and behavioral observations. When animals 
are observed in the safety zone, additional information would be recorded, including corrective 
actions taken (e.g., shutdown of the pile driver and duration of the shutdown), behavior of the 
animal, and time the animal spent in the safety zone; and 

• Sound pressure levels would be monitored on the first day of pile-driving activity to ensure that the 
predicted 180 dB contour is accurate. The safety zone may be adjusted to accommodate any 
difference between predicted and measured sound levels. 

4.11.6.2 Deep Water Operations Mitigation Measures 
During both construction and normal operations, all equipment would be operated according to 
manufacturers’ recommendations, all installed sound-muffling devices would be maintained accordingly 
and vessel speed restrictions would be complied with: 

• Specifications would call for equipment such as pumps, compressors, and generators to be installed 
on the LNGRVs in accordance with certifying entity or agency (Det Norske Veritas, American 
Bureau of Shipping, Lloyds Register, USCG) requirements for safety and operability; 

• Location of most equipment within the LNGRV would reduce the noise emissions;  
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• Mufflers and shielding would be employed in accordance with certifying entity or agency 
requirements; 

• The required separation distance for North Atlantic right whales of 500 yards or greater, in order 
to reduce disturbance and collision risks, would be followed as per 50 CFR 224.103 (62 Federal 
Register 6729 and 73 Federal Register 60173); 

• A SMA is designated within 20 nautical miles of the entrance to the Port of New York and New 
Jersey between November 1 and April 30; 

• In order to comply with the Right Whale Ship Strike Reduction Rule (50 CFR 224.105), all vessels 
over 19.8 meters in overall length are to be restricted to 10 knots. Vessel speeds during construction 
activities are slow (less than 10 knots). When vessels are transiting to and from the proposed Project 
area, speeds of 10 knots or less would be maintained when mother/calf pairs, groups, or large 
assemblages of cetaceans are observed near an underway vessel, when safety permits (NOAA 
2008). The vessels would attempt to route around the animals, maintaining a minimum distance of 
100 yards whenever possible. If vessels transit the North Atlantic right whale SMA, 10-knot speeds 
would also be maintained; 

• In order to avoid vessel strikes during transit and operations, the Early Warning System, Sighting 
Advisory System, and Mandatory Ship Reporting System notifying mariners of right whale 
presence would be monitored; and 

• Vessel crews would report sightings of any injured or dead protected species immediately, 
regardless of whether the injury or death is caused by the proposed Project’s vessels. Marine 
mammals would be reported to the U.S. Stranding Hotline and sea turtles would be reported to 
NOAA Fisheries Regional Offices. Any injured, dead, or entangled right whales would be 
immediately reported to the USCG via VHF Channel 16. 
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5.0 Safety 

5.1 Introduction 
The transportation, handling, storage, and processing of liquefied natural gas (LNG) and transportation of 
associated natural gas requires strict controls to minimize potential risks and interruptions of gas supplies. 
This section provides an overview of issues that would affect the safe and reliable operation of the 
proposed Port Ambrose Deepwater Port (Port Ambrose Project, Port or Project). This section is limited to 
design, engineering, and operational components of the proposed Project’s infrastructure that, directly or 
indirectly, would have the potential to affect public safety. Reliability of overseas LNG supplies and 
shipping is outside the scope of this final Environmental Impact Statement (EIS). Safety of personnel 
working onboard the proposed Project facilities, including process safety and vessel operations, is 
addressed in International Maritime Organization (IMO) Conventions and U.S. Regulation and would be 
fully addressed in the U.S. Coast Guard (USCG)-approved Deepwater Port Operations Manual prior to 
commencement of operations, and is also beyond the scope of this final EIS. 

5.2 LNG Hazards 
5.2.1 Physical Properties 
LNG is approximately 95 percent methane (natural gas) in liquid form. When the gas is cooled to -260°F 
(-162°C), it decreases in volume and becomes a clear and odorless liquid. LNG is transported and stored 
at near atmospheric pressure. As the liquid vaporizes and expands to form a gas, a pressure slightly above 
atmospheric pressure is maintained. This elevated pressure precludes air from entering the storage 
container. 

LNG has several physical properties that are of interest: 

• LNG is not toxic, but can act as an asphyxiant by displacing air; 
• When initially released, cold LNG vapor remains heavier than air until it warms up and becomes 

buoyant; 
• Natural gas at normal temperature (60°F [15.6°C]) and pressure (one atmosphere) is lighter than 

air; 
• Natural gas at ambient temperature occupies 625 times more volume than LNG (methane liquid); 
• When mixed with air, natural gas is flammable within the range of 5 to 15 percent. Outside this 

range, the gas is either too lean or too rich to support combustion; 
• Compared to some other hydrocarbon fuels, natural gas has among the highest auto-ignition 

temperatures (e.g., higher than liquefied petroleum gas, gasoline, and diesel); and 
• When spilled on water, a rare event known as rapid phase transition (RPT) can occur as the LNG 

very rapidly (near instantaneous) vaporizes from its liquid phase to its gaseous phase, resulting in 
an overpressure in the immediate vicinity. 

Methane, the primary component of natural gas, is colorless, odorless, and tasteless. It is not toxic, but is 
classified as a simple asphyxiant, possessing a slight inhalation hazard. If breathed in high concentration, 
oxygen deficiency can result in serious injury or death. 

Methane has an auto-ignition temperature of 1,000°F (538°C) and is flammable at concentrations between 
5 and 15 percent in air. Experience and testing indicate that unconfined natural gas vapor clouds do not 
explode. As the degree of confinement and congestion in the area surrounding a leak increases, the 
potential to explode rather than to flash also increases (Lees 1996). A vapor cloud, within the flammable 
range, located in a confined space can explode. In all cases, LNG vapors must be within the flammable 
range and an ignition source must be available (Juckett 2002). In the absence of an ignition source, a 
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potentially flammable plume would migrate from the LNG leak source until the leak is isolated or until 
the LNG supply is exhausted and the air dilutes the concentration of natural gas to below the lower 
flammability limit (LFL). Due to the physical properties of natural gas, the gas cloud would quickly 
become buoyant. 

Regardless of the cause, the formation of a methane/air mixture and its movement depends on the 
quantity and rate of the spill, whether it is on land or water, the atmospheric stability, the wind direction 
and velocity, and the temperature of the atmosphere and water. 

There are five major hazard conditions associated with LNG that could have significant impacts over 
wide areas: 

• Thermal radiation (flux) hazards; 
• LNG pool fires; 
• Flammable vapor clouds; 
• Cryogenic hazards; and 
• RPT. 

5.2.2 Thermal Radiation (Flux) Hazards 
Thermal radiation (flux) hazards can result from ignition of an LNG pool or ignition of a flammable LNG 
vapor cloud. Thermal radiation is the heat felt from the source. Hazards to humans include burns ranging 
from first degree to third degree, and can result in moderate to severe injury or death. The degree of a 
thermal radiation hazard is dependent on a number of factors, including distance from the thermal 
radiation source, exposure time, and shielding via personal protective equipment or structures. For human 
skin exposure to thermal radiation, a thermal flux of 1,600 British thermal units per hour per square foot 
(Btu/hr/ft2) (5 kilowatts per square meter [kW/m2]) would result in unbearable pain after an exposure of 
13 seconds and second degree burns after an exposure of 40 seconds. Other thermal (fire) related hazards 
to humans include smoke inhalation and asphyxiation due to lack of oxygen. 

In addition to human injury and fatalities, hazards to vessels and equipment are also possible due to 
thermal radiation. Literature reviewed indicates thermal flux levels of 11,900 Btu/hr/ft2 (37.5 kW/m2) can 
cause damage to steel tanks and process equipment. Thermal radiation hazards could be the result of 
either LNG pool fires or ignition of an LNG vapor cloud, which are further discussed below. Section 5.4 
provides additional details regarding thermal radiation hazards and impact distances associated with pool 
fire and vapor dispersion at the proposed Port Ambrose facilities. 

5.2.3 Pool Fires 
Any rapid release of LNG from the LNG regasification vessel (LNGRV) onto water could result in a pool 
fire. In the event of a release, the LNG would float on top of the water and a pool would form. Heat from 
the seawater would warm the LNG pool and release vapors of natural gas to the atmosphere. A pool fire 
could occur in cases where methane, rising from the surface of the pool, combines with the proper 
mixture of oxygen (Section 5.2.4) and comes in contact with an ignition source. A large pool fire scenario 
is likely to be the highest risk in terms of the size of the thermal radiation hazard zone. Predictions 
regarding LNG pool fires are based on mathematical modeling and limited small-scale experiments, as 
there is no recorded instance of a large release of LNG on water or a resulting pool fire. 

5.2.4 Flammable Vapor Clouds 
LNG is less dense than water. If spilled and exposed to the atmosphere, it would absorb heat from the 
seawater and ambient air, initially forming a cold, heavier than air cloud that would be visible due to 
condensed moisture within the air. Because of the material's density and the turbulence created by the 
rapid boiling, an LNG spill would spread and vaporize rapidly. The initial cold air and LNG gas mixture 
is not buoyant between -260°F and -162°F (-162°C and -107°C). In the natural gas cloud, the amount of 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

5.0 – Safety 5-3 

gas mixing with air would not be uniform, and pockets of the flammable gas/air mixture might exist in 
regions of the cloud that are generally outside the flammability limits of methane. If this flammable 
plume encounters an ignition source, a fire would flash back to the source of the spill, causing potentially 
serious burns to individuals within the flammable concentration zone. Sustained development and 
dispersion of a flammable vapor cloud is less likely to occur due to high probability that an ignition 
source would be present at the LNG spill resulting in a pool fire. 

Thermal radiation is the primary mechanism of heat transfer from the burning methane to an individual or 
structure. When LNG initially vaporizes from its liquid state to its gaseous state, the methane 
concentration is high, resulting in insufficient oxygen levels to support combustion. When the 
concentration of methane decreases to approximately 15 percent of the vapor/air mixture (15 percent 
methane, 85 percent air), it would burn. This is known as the upper flammability limit (UFL). As the 
vapor continues to mix with more of the surrounding air, its concentration continues to decrease. 

When the mixture is diluted to concentrations below approximately 5 percent methane (5 percent 
methane, 95 percent air), it becomes too lean to burn; this is known as the LFL. When an unconfined 
cloud containing a natural gas/air mixture burns in the open, the flame generally spreads from the ignition 
source back over the surface of the LNG vapor cloud. 

The flame's rate of speed is only a few miles per hour. This flame speed is too slow to generate an 
explosion. Instead, the flame burns back to the source, and the primary concern is the radiant heat 
generated from the fire and the flames themselves. For LNG to cause an explosion, the vapor cloud must 
be confined. Large-scale field tests determined that releases of methane into the open air or onto water 
would not explode if ignited. Any methane that does not burn after being diluted below its LFL would 
dissipate into the atmosphere. 

5.2.5 Cryogenic Hazards 
As a cryogenic liquid, LNG quickly cools the materials it comes into contact with and causes extreme 
thermal stress in materials not specifically designed for ultra-cold conditions. These thermal stresses can 
cause brittleness or loss of tensile strength, and possible fracture of common materials of construction. 
Regarding worker safety, potential hazards include exposure to low temperature LNG and asphyxiation 
by concentrated vapors. The low temperature is sufficient to rapidly cause the equivalent of frostbite or, if 
enough of the body surface is exposed, death via freezing of the tissue. 

The time frame for these potential impacts is limited. Even though the LNG vapor cloud is not toxic, the 
cloud might displace enough air to make the atmosphere unsafe for humans to breathe. This represents a 
hazard to the personnel in close proximity to the release, especially if there is some confinement that traps 
the vapor and allows the concentration to build up in the area. 

5.2.6 Rapid Phase Transition 
RPT occurs when LNG comes in direct contact with warmer water. In some cases, the rapid uncontrolled 
expansion of LNG as it changes from a liquid to a gas could result in a localized explosion caused by the 
physical energy released during the rapid expansion of the liquid to gas (Lees 1996). The hazard zones 
extending from an RPT are highly localized within or in the immediate vicinity of the spill area. RPT 
accidents, since considered to be negligible and limited in areal extent, are probably of lower concern as 
compared to these other LNG-related hazards (Havens 2003). Since 1981, there have been several 
projects sponsored by the Society of Petroleum Engineers to investigate and develop a methodology for 
producing quantified estimates of the risk associated with the RPTs. Progress from this work is reported 
periodically in the Journal of Petroleum Technology. 
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5.3 Evaluation of Public Safety 
For the purposes of this section, the public is defined as non-Project-related people. Liberty Natural Gas, 
LLC (hereinafter referred to as Liberty or the Applicant) is required to address the safety of Project 
personnel by complying with the regulations applicable under the Deepwater Port Act of 1974 (DWPA) 
and other applicable laws and regulations. The DWPA regulations require Port Ambrose personnel to be 
educated on the hazards involved in Port Ambrose’s operation, trained in proper emergency and 
evacuation procedures, outfitted with appropriate personal protective equipment, and comply with other 
contingency plans and safety measures.33 Many of the detailed contingency plans and safety protocols 
have not been developed at this phase of the DWPA licensing process. Such details are required to be 
included in the Applicant's Deepwater Port Operations Manual, which must be approved by the USCG 
prior to commencement of deepwater port operations. Therefore, this section considers hazard scenarios 
based on their potential to impact the public. Per the DWPA regulations 33 CFR 148.105(y), a project-
specific Independent Risk Assessment (IRA) was prepared. The summary of the report can be found in 
Section 5.4 and the report is included as Appendix O of this final EIS. 

5.3.1 Safety Review Criteria 
The safety review criteria used to complete the IRA were provided by the USCG with guidance from 
Sandia National Laboratories (Sandia). AcuTech Consulting Group, a third-party contractor selected by 
the USCG, with the input from local stakeholders, identified credible accidental and intentional scenario 
hazards, identified the bounding cases (worst credible impact), incorporated site-specific conditions, and 
reviewed direct impacts. The IRA reported resulting pool fire thermal radiation and vapor dispersion (to 
LFL) hazard distances for an unignited vapor cloud based on modeling performed for bounding accidental 
and intentional release scenarios. The process and considerations involved in modeling and developing 
the IRA are summarized below. 

5.3.1.1 Credible Range of Release Scenarios 
The evaluation of public safety must include an objective analysis of the impact of the proposed Port 
Ambrose Project on public safety and property. A hazard identification (HAZID) workshop was held on 
January 17 and 18, 2014, and the following agencies participated in the workshop: 

• USCG Headquarters (Deepwater Port Standards Division and Navigation Division); 
• USCG Sector New York; 
• USCG District One; 
• Maritime Administration; 
• U. S. Bureau of Ocean Energy Management; 
• New York State Department of Environmental Conservation; 
• New York State Division of Homeland Security and Emergency Services; 
• New York State Power Authority; 
• New York State Department of State; 
• New Jersey Department of Emergency Response; 
• New York City Office of Emergency Management; 
• New York City Fire Department; 
• New York City Police Department; 
• The Port Authority of New York and New Jersey; 
• Board of Commissioners of Pilots of the State of New York; 
• Sandy Hook Pilots; 
• Maritime Association of the Port of New York/New Jersey Tug and Barge Committee; and 
• Sandia National Laboratories. 

                                                      
33 33 CFR 148-150 
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A wide range of potential scenarios involving both accidental and intentional release hazards were 
considered in the workshop. From the identified hazards, six release cases (one accidental and five 
intentional) were identified and chosen to bracket the worst credible range of potential release scenarios 
on which to base the public safety evaluation. Further details regarding the identified hazards on which 
the IRA was based are provided in Section 5.4.  

5.3.1.2 Site-Specific Input Data 
Site-specific input data used in completing the risk assessment involved a description of the proposed 
Project: design information; proposed alternate locations; size of the LNGRVs; operating conditions for 
the offloading, storage, and regasification processes; meteorological data; and marine traffic data for the 
proposed Project’s Region of Influence (ROI). Additional vessel traffic data from a number of sources, 
including the USCG Research and Development Center, were reviewed as part of the IRA for vessels 
transiting the vicinity of the proposed Port facilities. Site-specific intelligence information was also used 
in the determination of intentional scenario analysis. 

5.3.1.3 Direct Impact on the Public 
The purpose of the public safety evaluation and IRA is to review the proposed Project’s potential safety 
and security impacts on the public and property in the subject area of the proposed Port facilities. The 
IRA considered potential direct impacts on humans and property from a potential worst-case(s) release of 
LNG from the proposed Port facilities. Indirect impacts on the public and property (e.g., economic 
impacts resulting from an LNG release) are not considered in the public safety evaluation. Also, project-
related property and safety evaluation are not included in this study. 

5.3.1.4 Bounding Case (Worst Credible Impact) 
The public safety evaluation and the IRA process represent an assessment of the worst credible release 
scenarios representing maximum expected impacts from accidental and intentional events. What resulted 
from the evaluation were a representative set of scenarios and identification of the most significant 
potential and credible impacts (bounding cases) that could be used to access the public risks associated 
with construction and operation of the proposed Project.  

5.3.2 Sandia National Laboratory Guidelines 
In 2004, the U.S. Department of Energy (DOE) commissioned Sandia to develop a risk-based analysis 
approach to assess and quantify potential hazards and consequences of an LNG spill from an LNGRV. 
Sandia utilized previously completed studies and conducted its own studies to determine the hazards of an 
LNG spill. Sandia also developed risk management strategies to minimize the likelihood of an incident. 
The 2004 Sandia report – Guidance on Risk Analysis and Safety Implications of a Large Liquefied 
Natural Gas (LNG) Spill Over Water (Sandia 2004) is typically used as the industry standard and 
benchmark on which to base project-specific risk assessment studies. 

The IRA followed the baseline guidance for accidental and intentional breach models of LNGRV inner 
hulls provided in SAND2004-6258 (Sandia 2004). AcuTech worked directly with the USCG and Sandia 
to apply site-specific conditions and parameters for the Port Ambrose Project IRA process. For the 
accidental worst credible scenario, Sandia collision data were extrapolated to account for larger 
oceangoing vessels with higher potential vessel energy that could occur in the vicinity of the proposed 
Port facilities. With respect to potential intentional threats, Sandia guidance suggested that the threat, 
breach, spill, and hazard analysis should be conducted on a site-specific basis. 

Because of the increasing size and capacity of many new LNGRVs, at the request of the DOE, Sandia 
conducted detailed breach analysis, Breach and Safety Analysis of Spills Over Water from Large 
Liquefied Natural Gas Carriers (2008), for large LNGRVs ranging up to 9,358,387 cubic feet (ft3) 

(265,000 cubic meters [m3]). Based on the analysis, the range of breach sizes calculated for credible 
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intentional scenarios appropriate for nearshore operations, where there is waterway surveillance, 
monitoring and control, ranged between 22 to 129 square feet (ft2) (2 to 12 square meters [m2]). For 
offshore operations, where there is less control and surveillance of ship operations, credible intentional 
scenarios can be larger and the calculated breach sizes can range from 54 to 172 ft2 (5 to 16 m2), with the 
most likely or nominal intentional breaching scenario resulting in an LNG cargo tank breach of 
approximately 129 ft2 (12 m2) (Sandia 2008). In their 2008 report, Sandia concluded that, in general, the 
worst-case scenario to public safety and property for the LNGRVs would be approximately within 
2,297 feet (700 meters) of a spill, with minor damages as far reaching as 6,562 feet (2,000 meters); but 
recommends a project-specific risk assessment to determine hazard distances. Therefore, Sandia 
concluded that there is minimal risk to public safety and property from a larger LNGRV given the 
location of the proposed Port. 

5.3.2.1 Risk Management for LNG Spills 
Sandia describes separate "zones" of risk to consider when evaluating risk reduction strategies for 
accidental and intentional spills of LNG based not only on the thermal radiation and vapor dispersion 
effects described earlier but also site characterization.  

Because the proposed Project's location is at least 16.1 nautical miles (29.8 kilometers) offshore of any 
population or commercial centers, the proposed Project would have the lowest potential risk to public 
safety and property. Thermal radiation and vapor dispersion hazard distances on open water in the vicinity 
of the port were determined through Project and site-specific modeling and presented in the Phase I Risk 
Assessment Report (Appendix O). These hazard distances would need to be considered by any operations 
or structures that may occur or be installed within the vicinity of the port (see Figure 5.4-1 and 
Table 5.4-1.). 

• Zone 1. From ship to 11,900 Btu/hr/ft2 (37.5 kW/m²): In this area, the risk and consequences of a 
large LNG spill could be significant and result in severe negative impacts. Severe structural 
damage, including steel structures and immediate fatalities. 

• Zone 2. Within Zone 2, 37.5 kW/m² to 5kW/m²: The consequences of a large LNG spill are of 
varying damage. Options for structure and personnel protection required or negatively impacted. 

• Zone 3. Less than 5 kW/m²: Area where only minor impact on personnel would occur provided 
they move away from the fire. 

In addition, thermal radiation effects from a potential vapor cloud fire must also be considered as well as 
the health hazards of the vapor itself even beyond the LFL (see Figure 5.4-2).Because the proposed 
Project's location is at least 16.1 nautical miles (29.8 kilometers) offshore of any population or 
commercial centers, the proposed Project would have the lowest potential risk to public safety and 
property.  

5.3.2.2 Risk Reduction Measures 
Sandia concluded that the risks from a potential LNG spill over water could be reduced through a 
combination of approaches, including: 

• Reducing the potential for a spill; 
• Reducing the consequences of a spill; or 
• Improving LNG transportation safety equipment, security, or operations to prevent or mitigate a 

spill. 

The report identified several proactive risk management measures that should be evaluated when 
developing approaches to reduce both the potential for and resulting hazards of accidental and intentional 
LNG spills, including: 
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• Improvements in ship and terminal safety/security systems; 
• Modifications and improvements in LNG tanker escorts, vessel movement control zones, and 

safety operations near ports and terminals; 
• Improved surveillance and searches; 
• Redundant or offshore mooring and offloading systems; and 
• Improved emergency response coordination and communications. 

While these risk prevention and mitigation techniques can be important tools in reducing both the 
potential for and the resulting hazards of a spill, especially in zones where the potential impact on public 
safety and property can be high, appropriate tools for each location might be different for effective risk 
reduction.  

5.3.3 Impacts to Public Safety and Property 
The proposed Project would be located 16.1 nautical miles (29.8 kilometers) offshore of Jones Beach, 
New York, and 27.1 nautical miles (50.2 kilometers) from the entrance to New York Harbor, minimizing 
the potential risk to the general public (see Figure 1-1). Based on the release modeling and the Port’s 
location, even large flammable vapor clouds would not reach the shore and impact population areas. 

In 2008, Sandia was commissioned by the DOE to conduct a series of large-scale LNG fire and cryogenic 
damage tests, as well as detailed, high performance computer models and simulations of LNG vessel 
damage resulting from large LNG spills and fires on water. The 2012 Report to Congress, Liquefied 
Natural Gas Safety Research (DOE 2012), summarized the key findings as follows: 

• For the large breach and spill events considered, as much as 40 percent of the LNG spilled from 
the LNG vessel’s cargo tank is likely to remain within an LNG vessel’s structure, leading to 
extensive cryogenic fracturing and damage to the LNG vessel’s structural steel. In addition to the 
cryogenic damage, the heat fluxes expected from an LNG pool fire would severely degrade the 
structural strength of the inner and outer hulls of an LNG vessel. The extent of the cryogenic and 
fire damage on an LNG vessel resulting from large spills and associated pool fires would 
significantly impact the LNG vessel’s structural integrity, causing the vessel to be disabled, 
severely damaged, and at risk of sinking. 

• Current LNG vessel and cargo tank design, materials, and construction practices are such that 
simultaneous, multi-cargo tank cascading damage spill scenarios are extremely unlikely, though 
sequential multi-cargo tank cascading damage spill scenarios may be possible. Should sequential 
cargo tank spills occur, they are not expected to increase the hazard distances resulting from an 
initial spill and pool fire; however, they could increase the duration of the fire hazards. 

• Based on the data collected from the large-scale LNG pool fire tests conducted, thermal (fire) 
hazard distances to the public from large LNG pool fires will decrease by at least two to seven 
percent compared to results obtained from previous studies. 

• Risk management strategies to reduce potential LNG vessel vulnerability and damage from 
breach events that can result in large spills and fires should be considered for implementation as 
a means to eliminate or reduce both short-term and long-term impacts on public safety, energy 
security and reliability, and harbor and waterways commerce. Approaches to be considered 
should include implementation of enhanced operational security measures, review of port 
operational contingency plans, review of emergency response coordination and procedures, and 
review of LNG vessel design, equipment and operational protocols for improved fire protection. 

5.3.3.1 Deepwater Port 
At present, only three LNG import facilities have been built offshore: the Gulf Gateway Energy Bridge 
Project, which commenced operations in March 2005 and ceased operations in June 2013; Northeast 
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Gateway Energy Bridge Project, which commenced operations in May 2008; and Neptune Deepwater 
Port, which commenced operations in April 2010 and suspended operations in May 2013. A review of 
available information indicates there are no recorded incidents regarding impacts on public safety and 
property caused by deepwater port facilities. A review of available information is therefore limited to 
land-based LNG facilities and indicates there have been only seven documented incidents with one or 
more (worker and/or public) fatalities associated directly with operations at land-based LNG facilities:  
(1) Skikda, Algeria, January 2004; (2) Bontang, Indonesia, 1983; (3) Maryland, United States, 1979;  
(4) Arzew, Algeria, 1977; (5) New York, United States, 1973; (6) Raunheim, Germany, 1966; and  
(7) Ohio, United States, 1944. Two of the seven incidents were related to construction or maintenance 
activities at the LNG facilities and not directly to LNG operations (CH-IV International 2006). See 
Appendix P for details. 

5.3.3.2 LNG Carriers 
LNG carriers are designed, constructed and equipped to carry cryogenic LNG stored at a minimum 
temperature of -621°F (-163°C). The spherical and membrane types are accepted worldwide as cryogenic 
cargo containment systems. LNG carriers are constructed with spill and accident prevention measures 
incorporated into equipment design, operations, and safety training (ABS Consulting, Inc. 2004). The 
transportation of LNG by ship has proven to be an extremely safe method since the first LNG maritime 
shipment in 1959. Commercial maritime shipments of LNG began shortly thereafter in 1964. In 1980, the 
USCG determined that the level of risk associated with LNG maritime transportation is acceptable. There 
has not been any LNG-related loss of life to crews and no LNG-related injury to the public. The few 
minor incidents that have occurred are included in Appendix P.  

More than 80,000 LNG carrier voyages have taken place, covering more than 100 million miles while 
loaded, with no major accidents, safety problems, recorded fatalities to vessel crew or the general public, 
or recorded fires on deck or within cargo areas. Out of the greater than 80,000 shipments of LNG since 
1964, eight marine incidents worldwide have resulted in LNG spills. These spills have resulted in some 
damage to the LNG carrier, but no LNG fires have occurred (Sandia 2004). The most significant damage 
resulting from LNG leakage involved a deck or plating fracture from cryogenic embrittlement (CH-IV 
International 2006). An additional 11 incidents involved a vessel collision, a vessel running aground, or 
vessel fracture due to high seas deflection stresses. However, none of these 11 incidents resulted in the 
spillage of LNG (CH-IV International 2006). 

As of November 2013, the world's LNG fleet was composed of 359 active LNG carriers, with another 
28 LNG carriers on order worldwide (Auke Visser 2013). The majority of the LNG cargo capacities of 
these ships range from 0.7 million to 5.4 million ft3 (19,821 to 152,911 m3). Recently Q flex and Q max 
LNG carriers were put into operation. Q flex has a capacity of carrying 7.6 million ft3 (215,208 m3) of 
LNG. Q max has a capacity of 9.4 million ft3 (266,178 m3) of LNG capacity. Currently, all of these LNG 
carriers operate (or intend to operate) under a foreign (non-U.S.) flag with foreign crews and must have a 
Certificate of Compliance examination from the USCG when operating in U.S. waters to verify 
compliance with international safety standards and U.S. regulations. These ships are required to have an 
operations plan written in English and at least one officer aboard at all times who is fluent in English and 
is knowledgeable of the cargo systems (USCG and MARAD 2003). 

5.3.3.3 Port Security 
As part of the Deepwater Port Operations Manual, the Applicant would submit a Deepwater Port Security 
Plan (DWPSP) (33 CFR 150.15(x)). The purpose of the DWPSP is to provide the Applicant’s personnel 
who have security response responsibilities with a systematic approach to securing the deepwater port, 
and protecting personnel working at the proposed Project from human-caused threats such as theft, 
vandalism, or terrorism. The DWPSP would be included as an integrated component of the Deepwater 
Port Operations Manual. 
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After the events of September 11, 2001, the USCG reaffirmed its Maritime Homeland Security mission 
and its lead role, in coordination with other federal, state, and local agencies; owners and operators of 
vessels and marine facilities; and other entities with interests in the U.S. Marine Transportation System 
(MTS), to detect, deter, disrupt, and respond to attacks by terrorist organizations against U.S. territory, 
population, vessels, facilities, and critical maritime infrastructure. In December 2002, at the urging of the 
USCG, the United Nation’s IMO Maritime Safety Committee developed amendments to the 1974 
International Convention for Safety of Life at Sea (SOLAS) intended to enhance maritime security. 

The new International Ship and Port Facility Security (ISPS) Code was also adopted to provide a 
standardized, consistent framework for evaluating risk, enabling governments to offset changes in threat 
with changes in vulnerability for ship and port facilities. The implementation schedule of both the 
SOLAS amendments and the ISPS Code was July 1, 2004. 

On a national front, the U.S. Congress enacted the Maritime Transportation Security Act (MTSA) in 
November 2002, which was designed to protect U.S. ports and waterways from a terrorist attack by 
requiring area maritime security committees and security plans for facilities and vessels that might be 
involved in a transportation security incident.  

Accordingly, the USCG developed maritime security rules (33 CFR Subchapter H – Maritime Security) 
that require owners and operators of certain facilities in U.S. ports, and certain vessels operating in 
U.S. waters, to conduct a Facility/Vessel Security Assessment (FSA), name a Facility/Vessel Security 
Officer (FSO), and develop and implement a Facility/Vessel Security Plan (FSP). For Port Ambrose, the 
USCG, in conjunction with local stakeholders, prepared a site-specific IRA, which will form the basis of 
development of operational and security procedures in the Deepwater Port Operations Manual. If a 
License is issued, the USCG would require that Port Ambrose facilities and LNGRVs develop 
assessments and plans to ensure consistency with MTSA requirements.  

In addition to the general risk preventions and minimization strategies discussed below, detailed 
prevention and mitigation strategies for both accidental and intentional release scenarios would be 
developed in a coordinated effort between USCG (CG-OES-4 and the Sector), local law enforcement 
officials, and the Applicant in the Deepwater Port Operations Manual and FSP, if the Maritime 
Administration (MARAD) License is approved. Process design and operational reviews and approvals 
also would increase safety by further preventing or minimizing potential risks. Although ongoing, much 
of this activity is completed in the post-licensing phase of the application. 

Safety and security criteria for vessel and port operations were used in evaluating the proposed Port’s 
location and would be critical components of the Port’s design and operating procedures. For approval by 
USCG, the offshore location for Port Ambrose must be conducive to safety by minimizing any potential 
risks while simultaneously allowing for adequate security. The Port would be a minimum of 16.1 nautical 
miles from shore, and there are no existing offshore structures proximal to the proposed Port. 

Federal regulations require all LNG vessels to provide a 96-hour advanced notice of arrival to the USCG 
prior to entering any U.S. port. Information about the vessel and its voyage, including its port of origin, 
cargo on board, crew members, passengers, status of essential equipment, and special security 
information, must be provided with the notice of arrival. All persons would be screened by the National 
Vessel Movement Center prior to the vessel’s entry. Complete details concerning the USCG’s notice of 
arrival requirements can be found in 33 CFR 160. 

The USCG may routinely complete facility inspections, shipboard safety and security examinations, 
vessel escorts, and cargo monitors while a vessel is in U.S. waters or at a facility discharging its LNG 
cargo. A detailed Emergency Response Plan would be part of the Deepwater Port Operations Manual and 
DWPSP that would require the approval of the USCG during the post-licensing phase prior to beginning 
of operations, if the MARAD License were approved. 
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Under MSTA of 2002 and ISPS regulations, shipping companies, vessels, and facilities are required to 
have a security officer and a comprehensive security plan to conduct their operations. Port Ambrose 
would be required to develop a DWPSP, approved by the USCG in accordance with federal regulations. 
Similarly, LNGRVs would have a vessel security officer onboard to oversee security measures. A vessel 
security plan would be required as well. This plan would necessitate USCG review and approval prior to 
entry into the Port and would integrate with the overall DWPSP when the vessel is moored. Both the 
facility and the vessel would require specific and detailed contingency procedures to be developed within 
their security plans. Implementation of these procedures would be required to enhance safety and 
security; and to protect the vessels, their cargo, and the marine environment. 

This plan would address security issues including, but not limited to, access control for people, goods and 
material; monitoring and alerting vessels that approach or enter the proposed Port Safety Zone and 
security zone (if administratively and non-regulatorily established by the DWPSP); identifying risks and 
measures to deter terrorist activity; internal and external notification requirements and response in the 
event of a perceived threat or attack on the proposed Project; designating a port security officer; providing 
identification means for personnel; security training requirements; actions and procedures that are 
scalable to the threat; emergency procedures such as evacuation; special operations procedures; and 
recordkeeping for periodic training, drills, and exercises. Additional requirements for the security plan 
include, but are not limited to, radar monitoring of the Safety Zone and any non-enforceable, self-
monitored zones for situational awareness of vessel traffic in the general vicinity, that Port Ambrose may 
incorporate into the DWPSP, maritime security levels, ship security plans, ship security alarm systems, 
Automatic Identification System (AIS), and declarations of security between the proposed Port facilities 
and visiting vessels. 

The USCG has a number of measures available to enforce security requirements and otherwise enhance 
security for vessels and port facilities in the United States. These measures include conducting random 
and targeted patrols and vessel boardings; reviewing information contained in vessel arrival notifications; 
conducting escorts and targeted boardings of vessels identified as high risk; conducting background 
intelligence checks; reviewing, approving and exercising vessel and facility security plans; and other 
appropriate actions designed to improve maritime security. 

5.4 Deepwater Port Risk Assessment 
In response to the Application filed with the USCG and the MARAD for the proposed Project, the 
potential risks to the public from the proposed Project, based on a large-scale release of LNG, were 
reviewed and an IRA was prepared (see Appendix O). 

The USCG Office of Operating and Environmental Standards, Deepwater Ports Standards Division  
(CG-OES-4) directed the scope and content of the IRA. The Applicant did not influence the technical 
direction of the work performed for the IRA. 

5.4.1 Purpose and Objectives 
The purpose of the IRA was to develop a stand-alone technical report on the potential risks to the public 
from the proposed Project based on a large-scale release of LNG. The primary objective of the IRA was 
to assess impacts on the public and property not associated with the proposed Project from an event that 
compromised LNG containment.  

5.4.2 Technical Approach 
The IRA risk analysis involved the following six steps: 

1. Deepwater Port area characterization – the Port Ambrose Project Application was reviewed, 
including specifics on the design of the location, expected size of the LNGRVs, operating 
conditions of the offloading, storage, and regasification operations, and information on the marine 
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traffic in the area. Additional data, as required, were gathered and analyzed about the proposed 
Port environment. 

2. HAZID process – input was received from various stakeholders to identify accidental and 
intentional scenarios that could potentially compromise the LNG tanks. AcuTech Consulting 
Group facilitated a team to identify events and provide a qualitative estimate of the potential 
consequences. 

3. Scenario development – the list of accidental and intentional scenarios to be evaluated were 
established using information from the HAZID, as well as guidance provided in SAND2008-
3153, and from Sandia to determine bounding scenarios. 

4. Vessel frequency analysis – marine vessel traffic and overall statistical likelihood of the 
occurrence of a vessel collision with an LNGRV. 

5. Consequence analysis – the impacts of the bounding cases (i.e., worst credible scenarios) were 
analyzed using computational fluid dynamics modeling for LNG spill rate, pool evaporation, 
thermal radiation and vapor dispersion. 

6. Results and conclusions – the analysis results included a discussion of the potential impacts to the 
public from the proposed Project, and were based on the distances to the thermal radiation and 
flammable vapor dispersion endpoints for the scenarios modeled in the risk assessment. 

The hazard zones are based on the breach size, release volumes, and weather conditions. The estimated 
size of the hazard zones would not be influenced by the size or configuration of the Safety Zone, No 
Anchoring Areas (NAAs) or the Area to be Avoided (ATBA) or whether the proposed Project is at the 
proposed location or at an alternative location. Thus, the size of each of the hazard zones depicted in the 
IRA would be identical, independent of the proposed and alternative locations as described in this  
final EIS.  

5.4.3 Deepwater Port Potential Impact 
The conclusions of the IRA are presented as the hazard zones for thermal radiation and flammable vapor 
cloud dispersion for the accidental and intentional release scenarios evaluated. The hazard zones have 
been presented as graphical overlays on the nautical charts for the proposed Project location. The results 
of the study are presented without passing judgment on the merits of the Applicant’s proposed Project. 

While the study evaluated the potential impacts to the public and surrounding infrastructure, it did not 
attempt to predict the number of estimated fatalities or injuries from these events or any mitigation 
measures that could be implemented to reduce the risk of accidental or intentional release of LNG from 
this proposed Project. Mitigation measures to reduce the risk associated with an LNG release caused by 
both accidental and intentional scenarios will be proposed and evaluated in the Phase II risk assessment. 
For maritime security reasons, this information will not be made public; however, such measures 
identified may be included as conditions of approval for the deepwater port. 

The proposed Project falls within the proposed area of interest for the wind energy project(s) proposed for 
offshore New York as described in the Bureau of Ocean Energy Management’s (BOEM) Call for 
Information of May 28, 2014 (79 FR 30645). The risk assessment has taken this proposal into account; 
however, because of the lack of specific wind project details, the assessment is necessarily constrained in 
its ability to provide an analysis of the navigational safety risks that operation of the deepwater port may 
have on a future wind farm siting and operation. While it would be inappropriate to establish specific 
setbacks between the deepwater port, vessels operating in the area, and the wind farm, the IRA has 
provided information on LNG spill consequences, which would help inform any future offshore wind 
energy project proponent on future siting of wind turbines. Although there are no regulatory requirements, 
the USCG is currently working on guidance to address such safe wind turbine setback distances from 
shipping routes. In addition, should both the Applicant’s proposed Project and any future offshore wind 
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energy project move forward, risk management strategies would be developed to address the coexistence 
and simultaneous activities of both projects during construction and operation. These would include, but 
would not be limited to, simultaneous operations procedures, communications and coordination plans, 
emergency response plans, LNG carrier tug-assist, and specialized equipment and training as required. 
Requirements would be incorporated into the Deepwater Port Operations Manual, which must be 
approved by the USCG. Such communication and coordination measures would also be applied to 
manage risks associated with the proximity of USCG and Naval operations in the area. 

The scenarios investigated represent the bounding thermal radiation hazards for the intentional and vessel 
collision scenarios. A detailed discussion of potential risks to the public, as determined in the IRA (see 
Appendix O), from the proposed Project based on a large-scale release of LNG is provided in the 
following sections. 

5.4.3.1 LNG Release Scenarios 
A subset of accidental and intentional scenarios was analyzed in the IRA to identify the results of the 
potential worst-case credible scenarios. The HAZID identified 12 potential accidental release scenarios 
that have the potential to result in a release of LNG. These accidental scenarios included: 

• Scenario 1 – Vessel Collision / Allision; 
• Scenario 2 – Shipboard Mechanical System Failure; 
• Scenario 3 – Fire; 
• Scenario 4 – LNG Release at Process Equipment; 
• Scenario 5 – Severe Weather; 
• Scenario 6 – Structural Failure of LNG LNGRV (including the tanks); 
• Scenario 7 – Grounding; 
• Scenario 8 – Mooring System Failure; 
• Scenario 9 – Aviation; 
• Scenario 10 – Natural Phenomena; 
• Scenario 11 – Dropped Objects; and 
• Scenario 12 – Buoy Entanglement. 

As part of the HAZID, a thorough review of potential intentional attack scenarios against an LNGRV and 
Port facilities were developed. These included scenarios required by the USCG to be considered for 
development of a security vulnerability assessment and facility security plan, such as standoff attack, 
ramming, hijacking, and other methods. Describing the weapons, tactics, and potential consequences in 
detail is not suitable for a public document; therefore, this combination of information is excluded. 

The probability of intentional attacks cannot be accurately determined based on historical data. Therefore, 
potential events were not screened out based on any sort of frequency of occurrence. The selection of 
intentional scenarios for analysis was based solely on events that were deemed to be credible and that 
bound the potential consequences of an LNG release. For security reasons, intentional release scenarios 
and consequences have been defined in the report without presenting specific associated weapons and 
tactics. The intentional acts were evaluated in cooperation with Sandia who had input from local 
intelligence sources, and the most significant of the credible threats identified were analyzed. 

Vessel collision had been discussed in the context of both accidental and intentional events. The more 
extreme result would be associated with an intentional event where no attempt is made to reduce the 
speed of the striking vessel. However, similar results would be produced by a vessel that is moving at 
standard speeds but inadvertently strikes an LNGRV calling on the proposed Port facilities.  

The severity of a breach from an LNGRV following a collision with another vessel depends on the 
location of impact, vessel design, relative vessel speeds, collision alignment, and mitigation or prevention 
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systems in-place to limit the potential damage. For the proposed Project, the membrane-type LNGRV 
design option was applied in the consequence analysis for the vessel collision scenario. 

5.4.3.2 LNG Spill Consequence Analysis 
The scope of the HAZID was the identification of “credible” scenarios for accidental and intentional 
events that would cause release of LNG. Credible scenarios as defined in the HAZID process represent 
scenarios with risks of all levels. They are possible intentional and accidental scenarios identified through 
a multidisciplinary team evaluation of the proposed Project. The scenarios are identified regardless of 
likelihood and are used in the Phase I IRA for bounding the consequences of concern. 

Thermal radiation hazard distances from a pool fire were estimated to two different thermal heat flux 
levels: 

• 11,900 Btu/hr/ft2 (37.5 kW/m2): Damage to process equipment and storage tanks for unprotected 
exposures based on an average 10-minute exposure duration, as well as immediate fatalities 
(Barry 2002). 

• 1,584 Btu/hr/ft2 (5 kW/m2): Permissible level for emergency operations lasting several minutes 
with appropriate clothing based on an average 10-minute exposure duration (Barry 2002) and 
onset of second degree burns based on an average 40-second exposed duration (FEMA 1989). 

The maximum thermal radiation hazard and flammable vapor dispersion distances predicted for the 
intentional and vessel collision scenarios are listed in Table 5.4-1. The IRA assumed that all spills 
originate at the LNGRV, with all hazard distances measured from the center of the LNG pool. 

The flammable vapor dispersion hazard distance is determined as the maximum downwind distance to the 
LFL. The flammable vapor cloud dispersion simulations were performed using a Flame Acceleration 
Simulator (FLACS), a commercial Computational Fluid Dynamics (CFD) code. Given the right 
environmental conditions, the maximum distances could occur in the direction of prevailing wind at the 
time of release from the LNG release source.  

All distances in Table 5.4-1 are measured from the center of the pool, which is the source of the LNG 
release. Note that the maximum pool diameters are different for the pool fire and vapor cloud dispersion 
cases. This is due to different boundary conditions (e.g., fire vs. no fire), as well as the different model 
applied to the analysis (e.g., equilibrium mass balance for pool fire vs. dynamic CFD model for vapor 
dispersion). 

These scenarios represent the bounding thermal radiation hazards for the intentional and vessel collision 
scenarios. A pool fire at either buoy would not impact the other buoy location from a sustained fire at the 
11,900 Btu/hr/ft2 (37.5 kW/m2) and 1,584 Btu/hr/ft2 (5 kW/m2) radiation levels. Additionally, the safety 
fairway is not impacted at these radiation levels. As compared to the pool fire consequence, where the 
thermal radiation hazard extends radially from the pool fire center, the flammable vapor dispersion hazard 
would extend as a cloud dispersing in the downwind direction of the prevailing wind.  

The intentional scenario (Scenario 2) results in the greatest distance to LFL, and an intentional incident at 
either buoy could potentially impact the other buoy location (see Figure 5.4-1), assuming the wind 
direction was toward a second LNGRV at the adjacent buoy. However, given a dispersion duration of 
over 20 minutes to the other buoy location, the other LNGRV has an emergency buoy disconnect that can 
shutdown regasification and disconnect the LNGRV in 15 minutes.  

In addition to impacting the other buoy, the dispersion distance to LFL from Scenario 2 (from Buoy #2) 
could also impact the Ambrose to Nantucket lane, depending on the wind direction at the time of release. 
As discussed above, a similar dispersion time of over 20 minutes is predicted for the cloud to reach the 
shipping lane. 
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Figure 5.4-1. Maximum Thermal Radiation Distances in Proximity to the Proposed Port Ambrose Location
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Worst Credible Scenarios 
Following the HAZID process, the identified scenarios were further reviewed and a subset was selected 
for further development in the risk assessment. A report of all credible accidental and intentional 
scenarios identified in the workshop was submitted to the USCG, but is not appended here as it contains 
information pertaining to intentional acts, which has a homeland security concern. While the full HAZID 
is not presented, the key findings have been carried through this section and are included in the IRA 
(Appendix O). 

A subset of accidental and intentional scenarios was analyzed in the IRA to identify the results of the 
potential worst-case credible scenarios. The process that the USCG requires for the evaluation of an LNG 
deepwater port project application is comprised of two phases: Phase I of the IRA evaluates the worst 
credible accidental and intentional scenarios; Phase II of the IRA will evaluate the full range of all 
possible releases to develop the safety and security strategy for the security and operations manuals. 
Phase II also discusses various mitigation measures that may be employed to reduce the risk of the 
identified hazards.  

These scenarios lead to large-scale releases of LNG from either a 145,000 m3 membrane-style LNGRV: 

• Scenario 1: Intentional attack leading to a 16 m2 breach in a single tank; 
• Scenario 2: Intentional attack leading to a 12 m2 breach in two tanks; 
• Scenario 3: Hijacking attack leading to a 2 m2 breach in a single tank; 
• Scenario 4: Hijacking attack leading to a 5 m2 breach in a single tank; 
• Scenario 5: Hijacking attack leading to a 2 m2 breach in two tanks; and 
• Scenario 6: Vessel collision/allision leading to a 23.1 m2 breach in a single tank. 

The total volume of LNG spilled as well as the flow rate of LNG through a tank breach in an LNGRV 
depends on the location of the hole. The LNG spill volume and flow rate are maximum for holes at the 
waterline – in fact, if the hole is below the waterline, the flow of LNG out of the tank is decreased by the 
backpressure caused by the water above the hole (water is heavier than LNG and therefore the hydrostatic 
pressure outside the hole is higher than inside the hole), as well as by the flow of water into the tank. 
Other phenomena, such as ice formation around the hole and increased LNG vaporization as the spill 
flows towards the water surface, are also likely to result in overall smaller LNG pools for an underwater 
release, and consequently, smaller hazards to the public. Therefore, the conservative approach in all 
scenarios considered in this study is to assume that the tank breach occurs at the waterline (see  
Figure 2.1-4). 

Since the IRA defines and analyzes only the bounding intentional and vessel collision scenarios, the 
intentional scenario with the largest thermal radiation and flammable vapor dispersion results and the 
vessel collision scenario (Scenarios 2 and 6 from above) will be the focus of the Port Ambrose results as 
presented below: 

• Scenario 2: (Intentional attack leading to a 12 m2 breach in two LNGRV tanks) is the bounding 
intentional scenario for vapor cloud dispersion and thermal radiation at the proposed Project; and 

• Scenario 6: (vessel collision/allision with the LNGRV leading to a 23.1 m2 breach) is the 
bounding accidental scenario for vapor cloud dispersion and thermal radiation at the proposed 
Project. 

While the consequences of Scenarios 3 through 5 were determined as part of the Phase I risk assessment, 
the hazard zones will be reviewed in detail as part of the Phase II risk assessment. Therefore, the overlays 
for these three scenarios are not provided as results in Phase I since the location is not fixed. The Phase II 
risk assessment will use the hazards zones, as compared to the threat (to the proposed Port) and the 
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vulnerabilities (based on the security measures for the proposed Project), to determine the risk for these 
scenarios and the need for additional security countermeasures. 

Thermal Radiation Zones from Pool Fires 
An LNG spill scenario can result in a pool fire when an LNG pool is formed onto the water surface and 
the vapors emanating from the pool are ignited close to the pool. The pool fire is fueled by the LNG that 
evaporates from the pool, as a result of heat transfer from the water underneath and the radiation from the 
fire above. The size of the LNG pool, and therefore the size of the pool fire, change with time as the pool 
spreads and recedes (see previous section). Therefore, the thermal radiation heat flux to a stationary target 
is a function of time, increasing when the pool expands towards the target and decreasing when the pool 
recedes towards the vessel. A conservative estimate of the radiation heat flux to a stationary target can be 
obtained by assuming the pool to be at equilibrium relative to the average spill rate – that is, the pool size 
is assumed to be such that the vaporization rate (under burning conditions) is equal to the mass added to 
the pool by the LNG spill. 

Due to the lighter density of LNG relative to water, LNG spilling onto water will form a pool floating on 
the surface. The LNG pool will spread onto the water surface due to gravity forces, while some of the 
LNG will evaporate due to heat transfer from the water. The balance between LNG supply (spill flow 
from the tank) and removal (evaporation from the pool), as well as the dynamic balance of forces 
(gravity, inertia and friction), determine the size of the pool as a function of time. The LNG pool 
evaporation flux depends on the temperature difference between water and LNG, which is assumed to 
remain constant over time due to convective motion within the water column, through a heat transfer 
coefficient, which depends on both the physical properties of the fluids as well as the local relative motion 
between the spreading pool and the underlying water. Therefore, the evaporation rate varies in both time 
and space in a complex manner, yielding different results from the simpler, mass balance based 
calculations performed for the thermal radiation hazard analysis. 

The behavior of the LNG pool on the water surface (spreading and vaporization) is calculated within 
FLACS. Note that the FLACS pool model is not constrained to assuming a circular (or semi-circular) 
pool shape; the pool spreads alongside the vessel and then wraps around the bow. Therefore, the pool 
“diameters” represent the diameter of an equivalent circular pool with the same area as the irregularly 
shaped pool calculated by FLACS. 

With the exception of the LNGRV, there are no other structures or geometric obstacles expected to be in 
proximity of the proposed Project that could affect the growth of a pool fire or shield potential targets 
from the fire’s radiation. Therefore, CFD models of the pool fire are not deemed necessary and simpler 
models can be used to calculate the thermal radiation hazard distances.  

Table 5.4-1 details the pool fire consequence results for the intentional scenario 1 and 2 and accidental 
scenario 6. This table details the number of tanks breached, release quantity (from the tank(s) breached), 
and distances to the 11,900 and 1,584 Btu/hr/ft2 (37.5kW/m2 and 5kW/m2) thermal radiation endpoints. 

Flammable Vapor Cloud Dispersion 
The dispersion of LNG vapors from a spill on water was calculated using the FLACS CFD model and the 
parameters described earlier. A simple model of the LNGRV is included in the FLACS 3D model for 
these simulations. According to the proposed plans, the unloading vessels would be moored to the buoy 
and therefore would be able to weathervane while at berth. Therefore, in the simulations the vessel is 
assumed to be aligned with the wind direction. The tank breach is assumed to occur at the waterline, at 
midship on the port side of the LNGRV (see Appendix O). 

The vapor cloud dispersion hazard distance was reported as the maximum downwind distance to the LFL. 
The flammable vapor cloud dispersion simulations were performed using FLACS (see Appendix O). The 
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distances to LFL predicted by FLACS for the intentional and accidental release scenarios are detailed in 
Table 5.4-1. All distances are measured from the center of the LNG pool. 

The major hazard of this consequence is the ignition and combustion of the flammable gas within the 
cloud, called a flash fire. A flash fire can result in potential impacts to the public and property. Due to the 
speed of the flame (as it propagates from the ignition source through the flammable range of the cloud), 
the impacts would be highly dependent on an individual’s location (indoors vs. outdoors) and on the 
construction of the property exposed to the fire. 

Thermal radiation effects from the vapor cloud fire can extend outside the flammable portion of the cloud 
and could result in a larger hazard distance as compared to the distance to LFL. But, due to the transient 
nature of this fire, the exposure duration from a flash fire is much shorter than exposure duration of a pool 
fire and is thus much shorter than the basis for the thermal radiation endpoints. Assuming the flame 
acceleration of the flash fire is not impacted significantly by obstacles (consistent with the open nature of 
the deepwater port locations), the expected flame speed through the cloud could range from 8 to  
17 meters per second (Raj et al. 1979). At these flame speeds, the exposure duration would not be 
significant, thus requiring a much higher thermal radiation exposure to result in comparable impacts to 
those listed in Table 5.4-1. Due to the uncertainty in the thermal radiation effects outside the flammable 
range of the vapor cloud, no additional thermal radiation has been considered and the hazard distances 
reported are limited to the distance to LFL. 

Table 5.4-1. Summary Risk Analysis Consequences for Bounding Scenarios 

Result Scenario 1 
(Intentional) 

Scenario 2 
(Intentional) 

Scenario 6 
(Accidental)  

Breach Size, square meters [m2] 16 12 23.1 

Number of Tanks 1 2 1 

Total Capacity of Impacted Tank(s), m2 41,429 82,857 41,429 

Release Quantity, cubic meters (m3) 29,000 58,000 29,000 

Pool Fire Maximum Distance to Endpoint (meters) 

Pool Diameter, meters 579 709 696 

Thermal Radiation Endpoint >11,900 Btu/hr/ft2  
(37.5 kW/m2 ) 970 1,110 1,090 

Thermal Radiation Endpoint >1,584 Btu/hr/ft2  

(5 kW/m2) 2,270 2,640 2,600 

Flammable Vapor Cloud Dispersion (No Ignition) 

Maximum Pool Diameter, meters 533 556 541 

Distance to LFL, meters 2,800 3,550 2,750 

 
The actual hazard of the flammable vapor dispersion consequence is only in the downwind direction, and 
only within the LFL (5 percent methane concentration level) contour. The contour is the outer shape of 
the cloud out to a concentration equal to the LFL. As a result of the large release quantities and large pool 
sizes associated with the bounding cases of the IRA, the LFL contour does not result in a dispersion 
profile with a classical cigar/elliptical shape. Near the origin of the spill, the shape of the cloud is 
dominated by heavy gas effects and farther downwind, the cloud transitions to the more classical 
dispersion profile, tapering off at the maximum LFL distance. While the hazard zone is depicted as a 
circle to account for all wind directions, not all portions within the circular hazard zone are expected to be 
impacted from a release (Figure 5.4-2). 
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Figure 5.4-2. Vapor Cloud Dispersion Distance to LFL
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5.4.3.3 Frequency of Collision 
The total frequency of a collision with an LNGRV at the proposed Port facilities was calculated for two 
vessel types: (1) vessels in the established Ambrose to Nantucket lane and the Hudson Canyon to 
Ambrose lane; and (2) vessels randomly passing the location of the proposed Port facilities. This 
calculation utilized vessel traffic from the AIS dataset provided for this proposed Project by the USCG 
R&D Center, and only included those vessels with the potential to breach the inner hull of the LNGRV 
(resulting in a release of LNG from containment) in a collision. 

Due to the distance between the proposed Project and the vessels in the two adjacent traffic lanes, the 
likelihood of a powered and drifting collision from vessels in these defined routes and the LNGRV was 
unlikely. In addition to vessels in the defined fairway, vessels of sufficient displacement and speed were 
identified that passed near the proposed Project. Using the collision frequency calculation for randomly 
distributed vessels, the likelihood for these vessels colliding with the proposed Project was calculated. 
However, given the small number of random vessels and the size of the LNGRV, the likelihood is also 
unlikely. 

The collision frequency for the proposed Port facilities considering both vessels in the two adjacent traffic 
lanes and randomly distributed around the proposed Project is shown in Table 5.4-2. 

Table 5.4-2. Frequency of Vessel Collisions for the Proposed Deepwater Port 

Traffic Location Annual Frequency of Collision 
(Collision per Year) 

Collision Estimated Period 
(Years per Collision) 

Ambrose to Nantucket Lane 2.13 x 10-5 1 collision every 47,000 years 

Hudson Canyon to Ambrose Lane 7.98 x 10-9 1 collision every 125,000 years 

Randomly Distributed 1.67 x 10-8 1 collision every 60,000 years 

Total 2013 x 10-5 1 collision every 47,000 years 

 

5.5 Marine Safety 
Marine safety for vessels, deepwater ports, and offshore structures is regulated through a framework of 
overlapping international treaties and standards; national laws and regulations; and federal and state port- 
or area-specific rules. The agency with primary responsibility for vessels and deepwater ports in the 
proposed area is the USCG. The USCG currently boards foreign-flagged vessels under the Port State 
Control program, and may board, inspect, and search any vessel entering a U.S. port. The USCG is also 
charged with a lead role in all aspects of application and approval of deepwater ports; reviewing and 
approving operations and security plans; and periodic inspection of the facilities (once constructed) to 
enforce compliance with environmental, safety, and security requirements. 

5.5.1 Marine Safety Standards 
In accordance with 33 CFR 150, the licensee of the deepwater port could not operate the Port without 
prior USCG approval of the Deepwater Port Operations Manual. If the MARAD License is granted to the 
Port Operator, it would require that the Operations Manual address the requirements of the DWPA and 
provide detailed specifications and procedures for all aspects of Port operations and infrastructure. The 
Operations Manual would address security, emergency response, public and personal safety, protection of 
the environment, navigation, vessel movement, materials handling, and personnel qualifications. The 
Operations Manual would be required to address Port requirements for calling vessels, approaches, Safety 
Zone, port infrastructure, and pipelines. 
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If the proposed Project is approved and commences operations, the USCG would conduct regular 
inspections to ensure that the Operations Manual is being properly implemented. In addition, the USCG 
would review the Operations Manual from time to time, and propose or require amendments as necessary 
to meet the intentions of the appropriate regulations and address potential changes in conditions. 

Marine safety would be enhanced, in part, by navigation aid systems, fire and gas detection systems, 
emergency shutdown systems, and communication systems. 

In addition, during the construction phase of the proposed Port, the USCG would be responsible for 
approval and oversight of design, fabrication, installation and construction, and commissioning. Any 
substantive changes that would affect the Deepwater Port Operations Manual and equipment would also 
have to be reviewed and approved. The USCG would also coordinate with the Pipeline and Hazardous 
Materials Safety Administration (PHMSA) as the technical and approval authority of pipeline design, 
construction, operations and maintenance. 

5.5.1.1 Navigation Aid Systems 
The USCG has requirements for indicating the location of fixed structures on nautical charts, and the 
USCG 1st District's Local Notice to Mariners (LNMs; monthly editions and weekly supplements) informs 
local mariners about locations of aids to navigation. Additionally, Marine Safety Information Broadcasts 
(MSIBs) would be issued whenever Port-related activities (e.g., construction, marine mammal monitoring 
or general Port operations) are occurring. 

The LNGRV would be equipped with all appropriate navigation lighting aid systems required for moored 
or berthed vessels. The proper day signals or navigation lights would be visible during the appropriate 
times of day and will comply with the 1972 International Rules of the Road (72 COLREGS) 
requirements. The 72 COLREGS govern the color, placement, range of visibility, and use of lights and 
shapes on all seagoing vessels and apply to all vessels operating on U.S. waters outside inland 
demarcation lines. At night, lighting would be appropriate for a vessel at anchor and conducting 
operations (deck lighting) for better visibility from passing vessels. An AIS would transmit the name and 
position of the LNGRV. 

5.5.1.2 Fire and Gas Detection System 
The Applicant would be required to comply with applicable codes and standards for the LNGRV safety 
systems and equipment onboard the vessel. These systems and equipment include detection, emergency 
shutdown, spill containment, fire protection, flooding control, crew escape and safety shelters, and all 
other such equipment as required by applicable federal and international regulations and standards.  

The International Gas Code (IGC) requires that each cargo tank be outfitted with an integrated 
instrumentation/alarm system that notifies the crew of possible leaks via gas detection and temperature 
sensors and tank liquid levels, temperatures, and pressures. These systems, as well as the pressure relief 
systems mentioned above, provide a many-layered protection against cargo release either through 
equipment malfunction or human error. Additional gas detection systems (integrated instrumentation/ 
alarm systems) are required by the IGC in spaces where cargo is located, including compressor spaces, 
spaces where fuel gas is located, and other spaces likely to contain gasified cargo. Venting systems for 
certain spaces and portable gas detectors are also required. Cargo loading areas and docks are also 
required by the IGC to be equipped with LNG vapor and fire detection systems that automatically shut 
down the transfer systems in the event of a leak or fire. Personnel on the loading dock or the LNGRV can 
also manually operate these shutdowns. 
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5.5.1.3 Emergency Shutdown System 
Emergency shutdown (ESD) is controlled by automatic or manually activated systems: 

• Automatic shutdown through the fire and gas detection or other systems on the LNGRV requiring 
a total shutdown of gas export; and 

• Manual shutdown through ESD buttons positioned at strategic locations. 

Automatic or manual operation activates closed all of the three ESD valves (ESDV) which are located: 

• ESDV1 – ESD valve mounted on main deck upstream of the STL Buoy system; 
• ESDV2 – ESD valve mounted in the STL Buoy; and 
• ESDV3 – ESD valve mounted subsea in the PLEM. 

The ESDVs are operated by spring return, hydraulically powered actuators with a fail-safe spring return 
to the closed position. The hydraulic power for operation of the valves is supplied from the STL valve 
control system. The signal for indicating the open or closed position of the valves would be sent to the 
vessel control system. 

Emergency buoy disconnect (EBD) can only be activated manually through the EBD button located on 
the STL operator panel on the LNGRV navigation bridge. EBD involves a shutdown of the gas export 
operation followed by an automatic disconnection of the STL Buoy. The EBD is initiated through push-
button activation in two steps. Step one disconnects the STL gas transfer system while step two releases 
the STL Buoy. Total time required for the vessel to complete an emergency STL buoy disconnect 
operation is estimated to be approximately 15 minutes. 

5.5.1.4 Communications System 
The Applicant has stated that all moorings and departures by LNGRVs to or from the proposed Port 
facilities would be carried out at the LNGRV Master’s discretion, as set forth in the Applicant’s 
Deepwater Port Operations Manual. The dedicated support vessel would be within the proposed ATBA 
during all LNGRV arrivals and departures. Prior to arrival or departure, the LNGRV Master would make 
a broadcast via VHF radio to warn any vessels in the area that the LNGRV would soon arrive or depart. 
As the LNGRV prepares to arrive or exit the proposed Port facilities, the LNGRV Master would evaluate 
weather conditions and determine the safest procedures and route for arriving or departing. The proposed 
Project facilities would not be made available to provide bunkers (fuel and diesel oil) or fresh water to 
moored LNGRVs. 

5.5.2 Navigational Safety Measures 
The navigational safety measures within the Safety Zone, NAAs, and the ATBA discussed below would 
be incorporated into Port operations with final dimensions and mandatory or recommendatory restrictions 
yet to be assessed for safety and security. It is likely, however, that the proposed dimensions would be a 
starting point for this assessment. 

5.5.2.1 Safety Zone 
The DWPA requires the establishment of a zone of appropriate size around and including any deepwater 
port for the purpose of navigational safety. In such zone, no installations, structures, or uses are permitted 
that would be incompatible with the operation of a deepwater port. 

The USCG has promulgated regulations that provide requirements for the establishment of, restrictions, 
and location of safety zones, NAAs, and ATBAs around deepwater ports (33 CFR 150 Subpart J). 

As set forth in the application, the proposed Safety Zone would have a radius of 1,640 feet (500 meters) 
from the center of each STL Buoy encompassing a combined area of approximately 388 acres or 
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0.6 square mile (Figure 2.1-12).34 All unauthorized vessels would be prohibited from anchoring or 
transiting the proposed Safety Zone at any time.  

5.5.2.2 No Anchoring Area and Area to be Avoided 
In addition to the Safety Zone, NAAs and an ATBA are proposed to be established.35 As set forth in the 
application, the proposed NAAs and the ATBA would be the same size with a radius of 3,281 feet 
(1,000 meters) measured from the center of each STL Buoy.36 This would be approximately 766 acres or 
1.2 square miles around each buoy (Figure 2.1-12).  

Both the NAAs and the ATBA would appear on nautical charts for both STL Buoys. No vessels would be 
allowed to anchor in the NAAs to prevent damage to the STL Buoy and mooring system or damage to the 
Port’s equipment from entanglement. The restriction would likely also apply to bottom trawling for the 
mutual protection of the Port and fishing vessel. The ATBA is meant to discourage vessel traffic. It would 
help ensure that other vessels do not interfere with the deepwater port’s operations, including the 
maneuvering of the LNG carrier and its support vessels. Both the NAAs and the ATBA are normally 
recommendatory.  

LNGRV traffic would be coordinated by Liberty personnel (Figure 2.1-13). 

5.5.2.3 Designated Anchorage Areas 
The Applicant has indicated that they do not intend to use designated anchorage areas in the event that 
LNGRVs must delay their arrivals to the proposed Port facilities. Incoming LNGRVs would instead vary 
their speed and course in order to arrive at the proposed Port facilities when conditions are clear. 

5.5.3 LNG Vessel Support  
The Applicant has stated that all moorings and departures by LNGRVs to or from the proposed Port 
facilities would be carried out at the LNGRV Master’s discretion, as set forth in the Applicant’s 
Deepwater Port Operations Manual. The dedicated support vessel would be within the proposed ATBA 
during all LNGRV arrivals and departures. There will be no bunkering of LNGRVs at the proposed Port 
facilities; thus, no vessels would be needed for that purpose. Similarly, there would be no natural gas 
export operations; therefore, no liquefaction vessels would operate at the proposed Project. 

LNGRVs would rely upon the dedicated support vessel for monitoring and control purposes, as well as 
periodic supply and personnel transfers. This vessel would be an ocean class towing vessel of up to 
130 feet (40 meters) in length, a bollard pull (ahead/astern) of approximately 75 metric tons, and a draft of 
roughly 23 feet (7 meters), and would be powered by diesel engines with up to a total of 
5,000 horsepower. It would be staffed by a crew of four to six. The support vessel would be equipped 
with firefighting capability up to DNV FiFi Class 1 requirements.37 The support vessel would remain on 
station at the proposed Port for the duration of the LNGRV’s visit, including arrival and departure. 

                                                      
34 As a matter of practice, if an LNG carrier is present and on the buoy, the USCG would extend the Safety Zone by 
a distance equivalent to the length of the LNG carrier (approximately 300 meters in length) to account for 
weathervaning (rotation) of the vessel around the STL Buoy, a distance of approximately 2,624 feet (800 meters). 
35 NAAs and ATBAs are established by the IMO pursuant to a request from the U.S. Government. If approved, each 
zones’ specific boundary would be set forth via regulation. 
36 Past practice has been that ATBAs have a radius of at least 820 feet (250 meters) longer than that of the NAAs for 
appropriate stand-off, which would occupy an area of 1,213 acres around each buoy.  
37 Class notational FiFi 1 means the vessel is capable of providing initial response, in-close firefighting, via two fire 
monitors. The fire monitors must have a total capacity of not less than 10,560 gallons per minute (gpm) and be able 
to throw a water stream of a minimum of 394 feet. 
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The support vessel would conduct weekly inspections of surface components of the proposed Port 
facilities and would make approximately one trip per LNGRV arrival from a base of operation on the 
mainland. 

5.5.3.1 Vessel Safety and Collision 
The collision frequency for the proposed Port considered both vessels in the two adjacent traffic lanes and 
randomly distributed around the proposed Project. Due to the distance between the proposed Project and 
the vessels in the two adjacent traffic lanes, the likelihood of a powered and drifting collision from vessels 
in these defined routes and the LNGRV was unlikely. In addition to vessels in the defined fairway, 
vessels of sufficient displacement and speed were identified that passed near the proposed Project. Using 
the collision frequency calculation for randomly distributed vessels, the likelihood for these vessels 
colliding with the proposed Port was calculated. However, given the small number of random vessels and 
the size of the LNGRV, the likelihood is also unlikely (see Section 5.4.3.3 and Table 5.4-2). 

5.5.3.2 Mooring and Berthing 
The unloading buoy technology and associated equipment proposed for the Project is similar to that used 
offshore in projects for Massachusetts. The technology has also been successfully used in the offloading 
of oil and natural gas at several locations overseas, including the North Sea. Each unloading buoy would 
have eight mooring lines consisting of wire rope and chain. The mooring lines would connect each 
unloading buoy to eight anchor points consisting of piles on the seabed. The unloading buoy is designed 
by Advanced Production and Loading, and is also commonly known as a STL™ Buoy. See Section 2 for 
a detailed discussion of the proposed Port facilities.  

5.5.3.3 Extreme Weather 
The LNGRVs would monitor current and forecasted weather conditions through regular monitoring of the 
vessel's equipment (such as radar, barometer, anemometer, and visual observation from the bridge) as 
well as monitoring National Weather Service internet and VHF voice broadcasts of current and forecasted 
marine conditions, Dial-A-Buoy service from Station 44065-Entrance to NY Harbor, real-time weather 
radar satellite imagery via internet, and mass media weather broadcasts available by satellite on the 
vessel's TV system. 

At the first sign of significant weather, the Port Manager and LNGRV Master would determine the 
Master's needs and plans for storm evasion, such that any order to evacuate would be done in a manner 
timely enough to allow safe weather evasion. Evacuation due to forecasted weather in excess of the limits 
below would be ordered by the Port Manager in consultation with the LNGRV Master, and in accordance 
with the Captain of the Port New York Hurricane and Severe Weather Plan. Proper notifications and 
consultations with the USCG would be made. 

In addition, the STL Buoy system components are designed for: 

• LNGRVs to stay connected in the 10-year storm condition; and 
• Idle STL Buoy system would survive the 100-year storm condition. 

The maximum sea state for connection for an LNGRV to a STL Buoy is: 

• Significant wave height of 9.8 feet (3 meters);  
• Wind speed of 30 knots (15 meters per second); and 
• Current speed of 2.9 knots (1.5 meters per second). 

Severe weather was considered in both the Port Ambrose Project application and during the HAZID 
process. Due to the relatively predictable weather around the proposed Port facilities, combined with the 
robust ship and equipment design, procedures to predict adverse weather conditions, and the ability to 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

5.0 – Safety 5-24 

disconnect from the buoy should severe weather develop suddenly during transfer operations, significant 
damage to an LNGRV or the deepwater port due to severe weather is considered unlikely. 

5.6 Offshore Pipeline Safety 
The Mainline and pipeline laterals are subject to, and the Applicant must comply with, the pipeline safety 
laws and regulations administered by the U.S. Department of Transportation, Pipeline and Hazardous 
Materials Safety Administration (PHMSA), Office of Pipeline Safety (49 U.S.C. Chapters 601 and 603 
and 49 CFR 190-199), including safety standards for design, construction, testing, operation, 
maintenance, and reporting. Pipe wall thickness, shutoff valve spacing, external pipe protective coating, 
cathodic protection, underground clearance, and depth of cover would comply with the pipeline safety 
regulations. Inspection of pipeline welds, materials and external protective pipe coating and hydrostatic 
testing would be performed prior to placing the pipelines in service. The Applicant would periodically 
inspect the pipelines to ensure protection from any changes in operating and maintenance conditions 
including inspection of pipeline after significant events, i.e., earthquakes or hurricanes. 

The Mainline and pipeline laterals proposed by the Applicant would be designed to accommodate in-line 
inspection tools (smart pigs) for integrity inspections. Smart pigs have a variety of sensors (e.g., magnetic 
and ultrasound) to measure the wall thickness of the pipe around the circumference as it travels internally. 
The use of smart pigs would provide a reliable record of changes in pipeline conditions to ensure that 
pipeline integrity is maintained. The frequency of pipeline inspection by pigging and other surveillance 
measures to confirm integrity would meet or exceed the requirements of all applicable regulations and 
guidelines. 

The Applicant would comply with all applicable regulations regarding operating and maintaining the 
proposed Mainline and pipeline laterals. In accordance with 49 CFR 605, the regulations require a manual 
of written procedures for operations, maintenance, and emergencies that addresses the following topics: 

• Training and qualifications of unsupervised employees and contractor personnel to operate and 
maintain the pipeline system would be in accordance with all applicable regulations and 
guidance. Operating procedures would address routine and emergency tasks.38 

• Periodic in-house training classes would be required for operation and maintenance personnel to 
maintain qualifications, refresh their understanding of abnormal operating conditions, and review 
safety, maintenance, operations, and emergency procedures. 

• Annual testing and inspection of pressure-limiting devices and emergency shutdown systems 
would be conducted.39 

• Patrolling pipeline routes would be conducted at specified time intervals in accordance with the 
applicable regulations and guidance. 

• Measures to ensure that corrosion would be controlled to prevent pipeline leakage and failure. 
• Measures to ensure that pipeline integrity would be managed to protect public safety and the 

environment. 
• Incident reports, safety related condition reports, and construction notifications will be filed per 

49 CFR 191.40 

                                                      
38 49 CFR 192, Subpart N.801-809 
39 49 CFR 192.739 and 192.743 
40 49 CFR 191 - Transportation of Natural and Other Gas by Pipeline; Annual Reports, Incident Reports, and Safety 
Related Condition Reports. In addition, the applicant is responsible for obtaining operator identification number per 
§191.22. 
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5.6.1 Offshore Pipeline Safety Standards 
Offshore pipelines must be designed, constructed, operated, and maintained in accordance with the DOT 
Minimum Federal Safety Standards under the PHMSA.41 The regulations are intended to ensure adequate 
protection for the public and to prevent natural gas facility accidents and failures. The regulations also 
specify material selection and qualification; integrity management; operator qualification; and pipeline 
protection from internal, external, and atmospheric corrosion.42 

BOEM, through delegation from the Secretary of the Interior, has authority to promulgate and enforce 
regulations for the promotion of safe operations, to protect the environment, and conserve natural 
resources of the OCS, including pipeline transportation of mineral production and the approval of rights-
of-way for the construction of pipelines and associated facilities on the OCS. Proposed offshore pipelines 
impacting a fairway or anchorage area must be covered by a right-of-way permit obtained from BOEM. 

5.6.2 Offshore Pipeline Incident Data 
Table 5.6-1 provides information on offshore natural gas transmission pipeline incidents as reported by 
DOT PHMSA. The data presented in Table 5.6-1 are specific to offshore pipelines. 

Table 5.6-1. Offshore Natural Gas Transmission Pipeline Incident Summary by Cause 

Cause 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 
Corrosion, External 1 0 0 0 1 0 0 0 0 1 2 0 2 
Corrosion, Internal 7 2 8 5 11 5 4 9 2 6 14 6 11 
Excavation Damage 1 1 0 1 0 0 0 0 0 0 0 1 0 
Incorrect Operation 0 0 0 0 0 1 0 0 0 0 0 0 0 
Construction/Material 
Failure 0 0 2 0 0 4 6 4 2 0 3 2 1 

Damage by Natural Force 0 1 2 1 5 32 0 0 18 2 1 0 0 
Damage by Outside 
Force 0 1 2 1 2 5 2 3 0 2 1 4 0 

Other 0 0 2 0 0 1 7 4 4 2 1 0 0 
Total 9 5 16 8 19 47 19 20 26 13 22 13 14 

Source: PHMSA 2013 
Note: Historic totals might change as PHMSA receives supplemental information on incidents. 

It should be noted that external corrosion is generally not considered to be a problem for offshore 
pipelines. The sacrificial anode system has been shown to provide successful lifetime protection against 
external corrosion (MMS 2000b). 

5.6.3 Offshore Third-Party Hazards 
Damage from outside forces poses the greatest threat to pipeline safety. BOEM and PHMSA require 
subsea pipelines to be constructed and operated with specifications that minimize these outside forces.43 It 
is unlikely that subsea pipelines would pose a significant hazard to public safety or natural gas supply 
reliability. The Applicant proposes no extraordinary measures beyond regular inspections and 
maintenance of the proposed Mainline and pipeline laterals. 

Anchor hooking of a pipeline could displace the pipeline to a point where it distorts and structurally fails 

                                                      
41 49 CFR 192 et seq. 
42 49 CFR 192 et seq. Materials- Subpart B; Design -Subpart C & D; Welding - Subpart F; Construction - Subpart G; Corrosion 
Protection - Subpart I; Pressure Testing - Subpart J; Operations - Subpart L; Maintenance - Subpart M; and Operator 
Qualification - Subpart N. 
43 49 CFR 192.317 
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and could possibly puncture the pipeline, leading to a natural gas leak. The worst credible case for an 
offshore pipeline rupture would result in a loss of all natural gas occurring along the pipeline's length. 
However, any significant damage would be unlikely from this type of event because natural gas would 
bubble to the surface, dispersing first in the water column and then dissipating in the air. In the highly 
unlikely event that a ship located in the area provides an ignition source, a fire could develop. Because the 
methane would be unconfined, there would be no explosion. The resultant fire would be of short duration, 
but could present a safety risk to individuals on the third-party vessel. An anchor or net snagging the 
pipeline risers or delivery terminus interconnect could result in damage to the proposed Project's 
infrastructure or the third-party vessel. The Safety Zone, NAAs, ATBA, and Deepwater Port Operations 
Manual vessel traffic monitoring and warning procedures would minimize the risk of such incidents. 
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6.0 Cumulative Impacts 

6.1 Framework for Assessing Cumulative Impacts 
‘Cumulative Impacts’ is the impact on the environment that results from the incremental impact of the 
action when added to other past, present, and reasonable foreseeable future actions regardless of what 
agency (federal or non-federal) or person undertakes such other actions. Cumulative impacts can result 
from individually minor but collectively significant actions taking place over a period of time (40 CFR 
1508.7). Although the impacts of individual actions taken separately might be minor, the impact of those 
same actions taken together may be significant for one or multiple resources. 

A cumulative impacts analysis focuses on the resources rather than the planned action and considers 
impacts that take place on both spatial and temporal scales. On a spatial basis, impacts must be considered 
both within and outside the Region of Influence (ROI). Time scales for a cumulative impacts analysis are 
generally longer than project-specific analysis of impacts. The following types of cumulative impacts 
(adapted from National Research Council 1986) are considered, encompassing impacts on both spatial 
and temporal scales: 

• Time-lagging – Frequent and repetitive actions on an environmental system may result in 
cumulative impacts when the system does not have time to recover from the impacts of one action 
before the next action occurs. An example of this is overgrazing of pastureland in arid regions. 

• Time-lags – Impacts of actions on environmental systems may not appear until an extensive 
amount of time has elapsed, such as exposure to carcinogens. 

• Space-crowding perturbations – Cumulative impacts on the environment arise from high spatial 
density of actions. An example of this is decreased water quality on a river into which several 
factories discharge contaminated water. 

• Cross-boundary impacts – The impacts of an action are spatially removed from the location of the 
action. An example of this is groundwater contamination that migrates offsite of the source. 

• Fragmentation – An action results in a change in the landscape pattern. Examples of this are 
construction of an overhead power line through a forest or construction of a highway that would 
separate a neighborhood community. 

• Compounding impacts – Synergistic or collaborative impacts may result from multiple sources or 
pathways, such as an adverse health impact resulting from the combination of several pesticides 
in surface runoff. 

• Indirect impacts – Secondary impacts may result from a primary action, such as the development 
of commerce after a roadway is constructed. 

• Triggers and thresholds – Fundamental changes in system behavior or structure can occur when a 
threshold is reached (as in global warming) or when an action becomes a trigger for system 
change. 

The general approach taken for cumulative impacts analysis in this final Environmental Impact Statement 
(EIS) is to: 

• Define other activities that could impact resources within the vicinity of the proposed Port 
Ambrose Deepwater Port (Port Ambrose Project, Port or Project); 

• Assess whether impacts from the proposed Project overlap impacts (in time or space) from other 
activities, potentially creating any of the types of cumulative impacts listed above; 

• Total the impacts from the proposed Project with other similar impacts, if impacts are additive 
and if quantitative information is available, or make a qualitative assessment of total impacts; 
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• Estimate the proposed Project’s incremental contribution to total (cumulative) impacts (as a 
percentage of total, if quantitative); 

• Assign an impact duration (short- or long-term) and an impact descriptor (minor, moderate, or 
major) to the proposed Project’s contribution to cumulative impacts, and discuss whether an 
impact is adverse or beneficial to the resource, where possible; 

• Review mitigation measures for their effectiveness in reducing cumulative impacts and identify 
further mitigation measures designed specifically to reduce cumulative impacts, if possible; and 

• Evaluate whether incorporation of specific alternatives into the proposed Project would change 
the Project’s incremental contribution to cumulative impacts. 

The cumulative impacts analysis focuses only on impacts that are similar to impacts that would result 
from the proposed Project. If the proposed Project would not impact a certain resource, specific habitat, or 
activity, those particular resources, habitats, and activities, are not addressed in this cumulative impacts 
analysis in this final EIS. 

As an import terminal, the proposed Project would not influence “fracking” as part of Marcellus Shale 
development activities. As stated in Section 1.1, the proposed Project’s purpose is to provide a reliable 
and timely supply of natural gas and increase energy diversity during periods of high energy demand in 
the downstate New York City and Long Island markets. The Project would distribute the natural gas into 
the downstate New York City and Long Island markets to meet existing and future demand requirements, 
particularly during periods of peak winter and summer demand. Past and present Marcellus Shale 
development is not sufficiently causally related to Deepwater Port Act (DWPA) projects to require 
inclusion in our cumulative impact analysis. Marcellus Shale development is both widespread and 
uncertain in nature and timing, making it highly difficult and speculative to identify and quantify 
cumulative impacts of possible future drilling related to pipeline projects. Nevertheless, the Project and 
the Marcellus Shale development activities would need to comply with federal, state, and local air 
regulations, which may require controls to limit the emission of certain criteria pollutants, hazardous air 
pollutants (HAPs) or greenhouse gases (GHGs). 

Proposed, recommended, or required mitigations may or may not change the incremental contribution of 
the proposed Project to cumulative impacts. Mitigation requiring avoidance measures that effectively 
eliminate the impact before the impact occurs, such as minor reroutes of a pipeline to avoid a cultural 
resource or adjustment of the construction schedule to avoid a species’ breeding season, also would 
eliminate the incremental contribution. Mitigation measures that would reduce the impact or the extent of 
the impact as the impact occurs, such as turbidity curtains or rip-rap, also would reduce the incremental 
contribution. Compensatory and other mitigation measures that occur after the impact occurs, such as 
primary restoration efforts or buying credits to offset the impact, would not reduce or eliminate the 
incremental contribution to cumulative impacts. 

6.1.1 Past, Present Actions, and Reasonably Foreseeable Future Actions 
6.1.1.1 Other Liquefied Natural Gas (LNG) Deepwater Ports 
Since amendment of the DWPA in 2002 to encompass deepwater ports for natural gas, the U.S. Coast 
Guard (USCG) and the Maritime Administration (MARAD) have received and deemed complete five 
deepwater port license applications for the East Coast of the United States in addition to the currently 
proposed Port Ambrose Project (Figure 6.1-1). Of these, only two were licensed and built and only the 
Northeast Gateway Project is operational.  
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Figure 6.1-1. Existing/Proposed/Withdrawn LNG Deepwater Ports
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On May 14, 2007, the Maritime Administrator signed the license for Excelerate Energy, LLC to own, 
operate, and construct the Northeast Gateway Deepwater Port located in Massachusetts Bay, 
approximately 11.3 nautical miles south-southeast of Gloucester, Massachusetts. Currently, Excelerate 
Energy, LLC is consulting with MARAD and other federal agencies to obtain renewal of the required 
federal permits and authorizations for the continuation of port operations and maintenance activities, as 
well as address other outstanding operational issues.  

On March 26, 2007, MARAD issued a Deepwater Port License to Neptune LNG, LLC to build, own, and 
operate the Neptune LNG receiving and regasification facility located in Massachusetts Bay, 8.7 nautical 
miles south of Gloucester, Massachusetts and 19.1 nautical miles, northeast of Boston. By letter dated 
May 24, 2012, Neptune LNG LLC requested MARAD allow a temporary five-year suspension of 
operations at the Neptune Deepwater Port. MARAD issued an amended deepwater port license to allow 
the five-year suspension of operations. 

Calypso LNG LLC filed an application for an LNG facility on March 2, 2006 that was deemed 
incomplete by MARAD. A revised application was submitted and MARAD deemed the application 
complete on October 13, 2006. The Calypso project was proposed to be located 10.4 nautical miles off the 
coast of Port Everglades, Florida. On February 25, 2009, Calypso LNG LLC submitted a letter to 
MARAD to withdraw their application for the Calypso project, due to significant public interest and 
environmental impact concerns. In a letter dated February 27, 2009, MARAD acknowledged Calypso 
LNG LLC’s withdrawal and terminated its application for a deepwater port license. 

On September 16, 2006, the Atlantic Sea Island Group LLC filed an application with MARAD and the 
USCG for a license to construct, own and operate an LNG receiving, storage and regasification deepwater 
port facility, known as Safe Harbor Energy. The proposed Safe Harbor Energy deepwater port would 
consist of a 60.5-acre manmade island to be located 11.7 nautical miles south of the City of Long Beach, 
New York, and 16.5 nautical miles east of Highlands, New Jersey. On June 29, 2010, Atlantic Sea Island 
Group LLC advised MARAD and the USCG of their intention to cancel work on the Safe Harbor Energy 
project for an indefinite period of time. By letter dated July 23, 2010, MARAD and the USCG 
acknowledged withdrawal of Atlantic Sea Island Group LLC's Safe Harbor Energy deepwater port license 
application, and thereafter terminated all federal processing activities. 

Liberty Natural Gas, LLC (hereinafter referred to as Liberty or the Applicant) filed an application on 
September 28, 2010, to own, construct, and operate a liquefied natural gas deepwater port, located 
approximately 14 nautical miles off the coast of New Jersey near Asbury Park. However, the Governor of 
New Jersey issued a letter disapproving the Liberty application on February 8, 2011. Liberty submitted  
an amended, deepwater port application on November 29, 2011 and withdrew its application on  
March 30, 2012. Accordingly, in a letter dated April 25, 2012, MARAD accepted Liberty’s withdrawal 
and terminated the application and all related processing activities. To date, the project remains closed 
with MARAD.  

6.1.1.2 Onshore LNG Terminals 
There are currently three existing onshore LNG terminals on the Atlantic Coast. Of these, two are 
currently proposed to add natural gas liquefaction capabilities to their facilities for exportation. In 
addition to the three existing facilities, a fourth onshore LNG terminal is proposed in Maine  
(Figure 6.1-2).  

Everett is an existing LNG import terminal located in Everett, Massachusetts. The terminal received its 
first shipment of LNG in November 1971. The 35-acre site includes a marine terminal for cargo 
unloading, two double-walled aboveground LNG storage tanks, and associated equipment. On 
January 10, 2001, the Federal Energy Regulatory Commission (FERC) issued a certificate authorizing the 
construction of four new submerged vaporization units to increase the capacity of the vaporization 
equipment. 
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Figure 6.1-2. Existing/Proposed Onshore LNG Terminals
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Cove Point is an existing LNG import terminal located in Calvert County, Maryland, which was 
constructed in the mid-1970s. Deliveries were suspended in 1980 due to the high price of LNG imports. 
Cove Point received its first commercial delivery in 23 years in August 2003. On April 29, 2005, the 
FERC issued a notice of application for authorization to expand the existing Cove Point LNG terminal 
by: (1) adding two new storage tanks to increase send-out capability and storage; and (2) constructing five 
new pipelines totaling about 161 miles in length, to be located in Calvert, Prince Georges, and Charles 
Counties, Maryland, and Juniata, Mifflin, Huntingdon, Centre, Clinton, Green and Potter Counties, 
Pennsylvania, to deliver additional capacity to pipeline connections in Virginia and Pennsylvania. On 
April 1, 2013, Dominion Cove Point LNG, LP filed an application with the FERC for its Cove Point 
Liquefaction Project. On September 29, 2014, Dominion received FERC authorization for their 
liquefaction facility and bi-directional pipeline. 

Elba Island is an existing LNG import terminal located on Elba Island, in Chatham County, Georgia, 
5 miles downstream from Savannah, Georgia. The initial authorization for the Elba Island facility was 
issued in 1972. LNG shipments ceased during the first half of 1980 and received authorization to re-
commission and renovate its facilities on March 16, 2000. On April 10, 2003, the FERC issued an order 
authorizing the expansion of the facility, which included adding a second and third docking berth, a fourth 
cryogenic storage tank, and associated facilities. On March 1, 2013, the FERC granted approval to initiate 
the pre-filing review of a proposed two-phased natural gas liquefaction and export project and a proposed 
two-phased project to add compression along the existing pipeline to provide natural gas to the terminal. 

Downeast LNG, Inc.’s proposal includes the construction and operation of an LNG marine import 
terminal, including a pier with a single berth, two LNG storage tanks, LNG vaporization and processing 
equipment, and various ancillary facilities, in the Town of Robbinston, Washington County, Maine, and a 
29.8-mile-long pipeline extending from the proposed terminal to an interconnect point with existing gas 
pipeline facilities of Maritimes and Northeast Pipeline, L.L.C. near Baileyville, Maine. A formal 
application was submitted by Downeast LNG, Inc. on December 22, 2006. The FERC issued a final EIS 
on May 15, 2014. On August 7, 2014, the FERC issued a Notice of Suspension of the Environmental 
Review Process in response to the July 22, 2014 filing in Docket No. PF14-19-000. Downeast 
Liquefaction, LLC, Downeast LNG, Inc., and Downeast Pipeline, LLC intend to amend the existing 
applications before the Commission by January 2015 to include export capabilities. 

It is considered unlikely that construction impacts related to the proposed Project and the existing and 
proposed onshore LNG terminals would impact similar resources. In addition, given the large distance 
between the proposed Project and these terminals, it is considered unlikely that environmental impacts 
would overlap with the proposed Project.  

6.1.1.3 Other Offshore Pipelines 
Transco has proposed their Rockaway Delivery Point Project. The 26-inch-diameter pipeline and 
associated subsea manifold would deliver natural gas from an offshore interconnect with Transco’s 
existing Lower New York Bay Lateral in the Atlantic Ocean to an onshore delivery point into the 
National Grid system on the Rockaway Peninsula in Queens County, New York. The pipeline facilities 
would include a dual subsea hot-tap assembly from the existing 26-inch diameter Lower New York Bay 
lateral pipeline and a subsea manifold and tie-in spool that includes a launcher for an inspection and 
cleaning pig. The pipeline consists of approximately 2.82 miles of offshore pipeline and 0.38 mile of 
onshore pipeline. The project would provide additional service to National Grid NY and KeySpan Gas 
East Corporation on the Rockaway Peninsula in Queens County, New York. Transco filed an application 
with the FERC on January 7, 2013. The FERC issued a Notice to Proceed with construction on  
June 6, 2014. The Rockaway Delivery Point Project was placed into service on May 15, 2015. 
Restoration work is anticipated to continue through August 1, 2015. 
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6.1.1.4 Transmission Line Projects 
The Neptune Regional Transmission System is a 65-mile underwater and underground high voltage direct 
current (HVDC) transmission line that extends from a converter station in Sayreville, New Jersey to a 
converter station in North Hempstead, New York. The HVDC cable runs approximately 50 miles under 
the Raritan River in New Jersey and the Atlantic Ocean, and an additional 15 miles buried alongside the 
Wantagh Parkway. Underwater, the three cables were bundled and buried 4 to 6 feet under the river and 
seabed using a ship and equipment specially designed and outfitted for this purpose. On land, the cables 
were buried 3 to 4 feet below ground in separate conduits using conventional trenching and horizontal 
directional drilling methods. Neptune began construction in June 2005 and was completed in June 2007, 
on budget and ahead of schedule (Neptune Regional Transmission System 2013). The proposed Mainline 
would cross the Neptune HVDC line at MP 21.1. Liberty has coordinated with the U.S. Army Corps of 
Engineers (USACE) regarding a crossing plan that is both identified and evaluated in the Joint USACE- 
New York State Department of Environmental Conservation (NYSDEC) permit application. 

The Poseidon Project is a 500-megawatt submarine HVDC interconnection from Pennsylvania, New 
Jersey and Maryland’s bulk power grid to Long Island’s transmission and distribution network. The 
estimated length of the transmission facility is 76 miles with 43 miles underwater and 33 miles 
underground. In New Jersey, the HVDC line would be located along existing rights-of-way to the bank of 
the Raritan River and then would be buried in the New York Bight and the Atlantic Ocean until it reaches 
central Long Island. The line would continue underneath Jones Beach and then follow a buried path along 
existing rights-of-way to a converter station to be built near the Ruland Road substation in Huntington, 
New York (Poseidon Transmission LLC 2012). Should the Poseidon Project move forward, the proposed 
Port Ambrose Project would be located in a similar area in the New York Bight. The proposed Mainline 
would be parallel to and/or would cross the underwater portion of the Poseidon Project’s HVDC line. 
Liberty sent inquiries to Anbaric Transmission, project sponsors of the Poseidon Project, requesting 
georeferenced information for their proposed HVDC line in the location of the proposed Mainline on 
May 4, 2015 and May 7, 2015. On May 8, 2015, representatives from Anbaric Transmission responded to 
Liberty and requested a formal request identifying the regulatory requirement to provide this information. 
On May 8, 2015, Liberty submitted a formal request. Based on correspondence with Anbaric, Liberty’s 
request would go to legal review to determine necessity of furnishing this information at this time due to 
the confidential nature of their project location. Regardless of the proposed location for the cable, Liberty 
would work with the Anbaric representatives in advance of their installation to develop a crossing plan to 
satisfy all safety concerns. 

6.1.1.5 Sand Borrow Areas 
The Minerals Management Service (MMS) identified and evaluated five potential borrow areas in the 
New York Bight area for beach replenishment (MMS 2009). The USACE New York District has three 
leases for offshore sand borrow areas from the Bureau of Ocean Energy Management (BOEM). The 
proposed Mainline route from MP 16.5 to MP 19.3 is approximately 0.6 nautical mile southwest of the 
closest sand borrow area (Figure 3.7-1). The proposed Mainline would not cross any sand borrow areas. 

6.1.1.6 Other Proposed Energy Projects 
Wind Energy Projects 
On September 8, 2011, the Long Island-New York City Wind Collaborative filed a lease application for a 
wind farm in the New York Bight. The Long Island-New York City Offshore Wind Project would be 
located within a 65,000-acre area approximately 14 nautical miles southeast of Rockaway Peninsula, 
Long Island in between the Hudson Canyon to Ambrose Shipping Lane and the Ambrose to Nantucket 
Shipping Lane. On, January 4, 2013, the BOEM issued a Request for Interest to assess whether other 
parties were interested in developing commercial wind facilities in the same area. Two companies, 
Fishermen’s Energy, LLC and Energy Management, Inc., submitted nominations expressing interest in 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

6.0 – Cumulative Impacts 6-8 

the area, thereby initiating the competitive leasing process pursuant to 30 CFR 585.210. BOEM 
determined there is competitive interest in the area and initiated the competitive leasing process offshore 
New York pursuant to 30 CFR 585.210. On May 28, 2014, BOEM issued a Call for Information and 
Nominations in the Federal Register under Docket ID: BOEM-2013-0087. BOEM sought public input on 
the potential for wind development in the Call Area, including comments on site conditions, resources, 
and existing uses of the area that would be relevant to BOEM’s wind energy development authorization 
process. BOEM is now completing the Area Identification process offshore New York (30 CFR 
585.211(b)), which will result in a defined “wind energy area” for potential leasing. BOEM anticipates 
announcing the New York Wind Energy Area in early 2016, with the goal of holding a future lease sale 
for wind power development offshore New York in 2017. 

Should the Long Island-New York City Offshore Wind Project move forward, the proposed Port 
Ambrose Project would be located within some of the same lease blocks. In a letter dated July 19, 2013 
from BOEM regarding the proposed Port Ambrose Project, BOEM expressed several concerns regarding 
the co-existence of the two projects. In addition to the environmental concerns that are addressed in 
Sections 3 and 4 of this document, BOEM expressed concerns over navigational safety and LNG 
regasification vessels (LNGRVs) operating in close proximity to offshore wind turbines. 

Liberty filed comments in response to BOEM’s Commercial Leasing for Wind Power on the Outer 
Continental Shelf (OCS) Offshore New York - Request for Interest and Call for Information and 
Nominations. 

If both projects should move forward, the area occupied by the proposed Port itself, including the Safety 
Zone, NAAs and the ATBA, would eliminate approximately 1 percent of the lease area for turbine 
installation. In addition, sufficient safe setback or buffer distance between shipping routes and wind 
turbines may need to be considered as part of a navigational safety risk assessment (NSRA) completed by 
the proponent of the wind energy area. Upon completion of the NSRA, it is possible that some, if not all, 
of the navigational safety risks can be mitigated to reduce the minimum buffer distance which may be 
recommended. Liberty’s setback recommendation in their comments to BOEM noted above 
recommended setback for shipping routes to and from the proposed Port that would take approximately 
4 percent of the available wind farm area. Currently, there are no regulations governing this and there are 
no actual proposed wind turbine locations to actually evaluate further. The USCG is currently working on 
Marine Planning Guidelines to address such safe setback distances. 

Hydrokinetic Energy Projects 
A pilot commercial license was issued by the FERC for the Verdant Power Roosevelt Island Tidal Energy 
Project in January 2012 (FERC Docket Number P-12611-005). Verdant Power plans to develop a one 
megawatt pilot project in the East Channel of the East River adjacent to New York City. The proposed 
project would consist of a field array of thirty 35-hilowatt, 5-meter-diameter axial flow Kinetic 
Hydropower System turbine-generator units mounted on 10 triframe mounts, with a total capacity of 
about one megawatt; underwater cables from each turbine to five shoreline switchgear vaults, that would 
interconnect to a control room and interconnection points; and appurtenant facilities for navigation safety 
and operation.  

The New York Tidal Energy Company filed a draft license application for a pilot license in May 2010 
(FERC Docket Number P-13730-000). The proposed Astoria Tidal Energy Pilot Project would be located 
in the East River at Hell Gate, in New York City, New York and would consist of a 2-meter-diameter  
20-kW capacity hydrokinetic device during Phase 1, which would be replaced by a 6-meter-diameter  
200-kW device in Phase 2; an underwater cable connecting the hydrokinetic device to shore at one of two 
proposed locations; and appurtenant facilities for operating and maintaining the project.  
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6.1.2 Activities Considered Cumulative with Onshore Project Impacts 
Liberty has proposed multiple sites for potential use as pipe staging and concrete weight coating (CWC) 
facilities. Several sites are currently being evaluated by Liberty for their suitability. The location of the 
office and warehouse operations would be located within the same facility as the pipe staging and CWC 
facility. The final location for the pipe staging and CWC facility as well as a construction base, including 
offices and a warehouse, and a leased boat slip for the support vessel staging area, is still under review. 
However, a review of all three potential locations for the onshore facilities is included in this final EIS for 
the purposes of complying with NEPA. 

• Quonset Point, Rhode Island - A site located at Quonset Point in North Kingstown, Rhode Island, 
approximately 135 miles north of the Port of New York and New Jersey. The site is formed by 
three non-contiguous parcels, and at least one of these parcels would be needed for the proposed 
Project. These parcels are between the west side of Northrup Road, the north side of Foster Road, 
and east of Davisville Road (Site 1); north of the intersection of Ocean State Drive and 
Commerce Park Road, and east of Custom Designs, Inc. (Site 4); and the pier west of the 
intersection of Cooper Street and Keel Street (Pier 2). The Quonset Point location is part of an 
existing commercial/industrial complex with sufficient space and access to Narragansett Bay to 
accommodate the pipe staging and CWC facilities required to support construction of the 
proposed Project pipelines. Use of the property for this purpose is consistent with the land use 
and planning for the property and adjacent properties. In addition, there has been prior FERC 
approval for use of the site in other, similar construction projects. This site has been used for 
several CWC application operations. 

• Port of Coeymans, New York - A site located in the town of Coeymans, New York on the west 
side of the Hudson River. The site is approximately 155 miles north of New York Harbor and 
consists of six possible storage locations. Five of the locations are between the river and 
Route 114, and one is on the east side of Route 114. All locations between the river and 
Route 114 have been heavily mined, filled, and graded in connection with the property’s 
extensive industrial history. The location on the west side is a large, mostly level field.  
The Port of Coeymans is an existing industrial facility that has historically supported many of the 
same functions and use of the property for this purpose is consistent with the land use and 
planning for the property and adjacent properties. 

• Construction & Marine Equipment Co., Inc., Elizabeth New Jersey – A site located in Elizabeth, 
New Jersey on the Arthur Kill Waterway. The site is comprised of a 10-acre marine terminal with 
750 feet of usable bulkhead that can accommodate deep draft barges and ocean going vessels. 
The site has most recently been used by Transco for their pipe and equipment storage for their 
Rockaway Delivery Lateral Project/Northeast Connector Project (Docket Nos. CP13-36-000 and 
CP-13-132-000), completed in May 2015. In the final EIS, FERC found no adverse impacts from 
Transco’s use of the site for pipe staging (FERC 2014). The final EIS further reported that the 
New Jersey Historic Preservation Office (NJHPO) had found that no historic properties would be 
affected by the use of the site as a pipe yard, and additional surveys were not warranted as no 
ground-disturbing activities or alteration of existing facilities were proposed. 

6.2 Cumulative Impacts Analysis for the Proposed and Alternative Deepwater 
Port and Offshore Pipelines 

This analysis evaluates the cumulative impacts related to past, present and reasonably foreseeable future 
projects within the vicinity of the proposed Project. This includes the three proposed locations for the 
onshore staging activities associated with construction of the Project. The cumulative impacts are 
presented by resource and only those actions that result in similar marine impacts on the proposed Project 
are addressed in this analysis. None of the deepwater ports or onshore LNG terminals described above are 
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located within the vicinity of the proposed Project and therefore are not included in the cumulative 
impacts analysis in this section.  

6.2.1 Water Resources 
Construction, operation, and decommissioning of the proposed Project would result in minor, short-term 
to long-term, adverse impacts on water resources. During construction, impacts on water resources would 
primarily be related to water quality associated with routine discharges, seafloor disturbance, hydrostatic 
test/pigging discharges, and inadvertent spills. These adverse impacts would generally be minor and 
short-term. Impacts during operation would primarily be associated with seafloor disturbance from anchor 
chain sweep, seawater intake and inadvertent spills. Operational impacts would be minor, long-term and 
adverse. Decommissioning impacts would be similar to those for construction.  

Inadvertent spills could occur during construction, operation, or decommissioning of the proposed 
Project. These spills could be associated with petroleum or hazardous materials stored on the proposed 
Project vessels. All vessels would implement protective measures, have a spill response plan as required 
by the USCG, and would comply with all applicable regulations intended to minimize the risk of an 
inadvertent spill and minimize the impacts of a release if one were to occur. An inadvertent release of 
LNG could also be associated with the proposed Port. However, the likelihood of a release would be low 
based on the mitigation measures and the physical properties of LNG, which would result in minimal 
impact to water resources.  

In addition to the vessel traffic already traversing the New York Bight, several other projects could 
impact water quality in the vicinity of the proposed Project. These include Transco’s Rockaway Delivery 
Point Project, the Long Island-New York City Offshore Wind Project, National Pollutant Discharge 
Elimination System (NPDES) outfalls that discharge into the New York Bight, navigational dredging and 
port expansion projects, and USACE projects relating to navigation and coastal storm damage reduction.  

6.2.2 Biological Resources 
Construction, operation, and decommissioning of the proposed Project would result in minor, short-term 
to long-term, adverse impacts on biological resources. During construction, impacts on biological 
resources would primarily be related to seafloor disturbance, turbidity, intake and discharge, inadvertent 
spills, noise, vessel traffic, marine debris, entanglement, and lighting. These adverse impacts would 
generally be minor and short-term. Impacts during operation and decommissioning would be similar to 
those for construction; however, operational impacts would be more long-term. 

Seafloor disturbance, turbidity, and intake and discharge impacts on biological resources would be 
greatest during construction activities but would be limited to the immediate vicinity of construction 
activities. If an animal approaches the proposed Project area during construction, it would likely move 
away from the activity. Given the dynamic nature of sediment processes in the ROI, alterations to seafloor 
habitat would be negligible and temporary, and the benthic community would be expected to rapidly 
recover following construction. 

Routine vessel discharges during construction would not result in adverse impacts on biological 
resources. Accidental releases of fuel, oil, and other chemicals stored and/or in use in support of 
construction are highly unlikely, but could degrade water quality with potential adverse short-term 
impacts. 

Sources of underwater construction noise associated with the proposed Project include impact pile driving 
(from anchor pile installation, in the unlikely event geotechnical conditions preclude use of suction 
anchors), proposed Mainline and pipeline lateral installation, and construction vessel transit. It is likely 
that most animals would leave the construction area temporarily because of in-water disturbances, thereby 
minimizing the impact of noise. Continuous noise created by construction vessels could create masking 
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effects among marine mammals; however, ambient noise levels in the proposed Project area and 
surrounding waters are elevated and variable due to existing levels of shipping, fishing, and recreational 
vessel traffic. Temporary increases due to construction vessel traffic would minimally contribute to that 
ambient noise. 

While it is known that an increase in vessel traffic increases the risk of collision, the proportional 
probability of that risk associated with construction vessels cannot be quantified, particularly when vessel 
traffic is already high. Large vessels are only likely to mobilize/demobilize to the construction site once, 
whereas smaller vessels may transit the proposed Project area multiple times. Therefore, large vessels 
used for construction would only be a concern for a short duration. Additionally, a Marine Mammal and 
Sea Turtle Vessel Strike Avoidance Plan has been prepared (Appendix L) and followed by vessel crew to 
decrease risk of collisions. 

Ingestion of marine debris and entanglement in anchor lines, tethers, or other materials could result in 
adverse impacts on biological resources. The combination of Project policy and existing regulations 
would ensure that any marine debris accidentally expended within the proposed Project area would be 
minor, and that the potential for marine mammal entanglement and impacts would be short-term and 
minor. 

Certain types of lighting are known to attract some marine organisms, including marine mammals and sea 
turtles, birds, and fish. The Applicant has committed to minimize the amount of lighting needed directly 
on the water surface, while still providing a safe work area. 

Construction, operation, and decommissioning of the proposed Project in conjunction with construction 
of the Long Island-New York City Offshore Wind Project and Rockaway Delivery Point Project could 
result in additional cumulative impacts on biological resources if activities occurred concurrently, which 
is unlikely. Cumulative increases in operational vessel traffic would be moderate compared to ambient 
conditions in the ROI. Since any construction-related impacts would be temporary in duration and 
negligible , the long-term, cumulative effect would be expected to be minor. 

6.2.3 Threatened and Endangered Species 
Construction, operation, and decommissioning of the proposed Project would result in minor, short-term 
to long-term, adverse impacts on threatened and endangered species, similar to impacts on biological 
resources, as described in Section 6.2.2.  

Vessel ship strikes are the most substantial threat to Endangered Species Act (ESA)-listed species, 
especially the North Atlantic right whale. While an increase in vessel traffic increases the risk of collision, 
the proportional probability of that risk associated with construction vessels cannot be quantified, 
particularly when vessel traffic is already high. Large vessels are only likely to mobilize/demobilize to the 
construction site once, whereas smaller vessels may transit the proposed Project area multiple times. 
Therefore, the risk of strike from a large vessel has a smaller likelihood. 

Although construction of the proposed Project would result in seafloor disturbance and an increase in 
turbidity, it is unlikely that an ESA-listed species would be present in this area. If a listed animal 
approaches the impact area during construction, the animal would likely move away from the activity and 
return shortly after the conclusion of construction. 

Sources of underwater construction noise associated with the proposed Project include impact pile driving 
(from anchor pile installation, in the unlikely event geotechnical conditions preclude use of suction 
anchors), proposed Mainline and pipeline lateral installation, and support vessels. Under the Marine 
Mammal Protection Act (MMPA), the potential acoustic exposures from the proposed Port operations 
activities are expected to be within the non-injurious behavioral effects zone (Level B harassment) for 
marine mammals. 
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The potential accumulation of debris in the proposed Project area could increase the potential of harm to 
threatened and endangered species, especially listed sea turtles, via ingestion or physical entanglement. 
All vessels and activities associated with the proposed Project would adhere to USCG guidelines 
regarding the deposition of inorganic materials overboard. 

Construction, operation, and decommissioning of the proposed Project in conjunction with other past, 
present, and reasonably foreseeable future actions could result in additional cumulative impacts on 
threatened and endangered species if activities occurred concurrently, which is unlikely. Cumulative 
increases in operational vessel traffic would be moderate compared to ambient conditions in the ROI. 
Since any construction-related impacts would be negligible and temporary in duration, the long-term, 
cumulative effect would be expected to be minor. 

6.2.4 Cultural Resources 
Seafloor disturbance during construction, operation, and decommissioning could impact cultural 
resources. The proposed Project vicinity was once exposed land surface and therefore could have been 
travelled by Native Americans and Euroamericans. However, a long history of marine development may 
have diminished the potential for cultural artifacts in the vicinity of the proposed Project. Remnants of 
various types of vessels, vessel fragments, and possibly other associated cultural items could be contained 
within the vicinity of the proposed Project and any impact on cultural resources could be considered 
significant. 

A remote sensing survey identified areas within the proposed Project vicinity that have the potential to 
contain cultural resources. A formal evaluation of these targets was recommended. Liberty has developed 
an Unanticipated Discoveries Plan (Appendix M) that outlines procedures to be taken if cultural resources 
are discovered during construction, operation or decommissioning of the proposed Project. 

The avoidance of surveyed cultural sites, in conjunction with implementation of the Unanticipated 
Discoveries Plan, would make it unlikely that the proposed Project would adversely affect cultural 
resources. Other projects requiring federal or state permits would also be required to avoid potential 
impacts on cultural resources. Thus, construction, operation, and decommissioning of the proposed 
Project would not be expected to result in any cumulative impacts on cultural resources.  

6.2.5 Ocean Uses, Land Uses, Recreation, and Visual Resources  
Commercial and recreational vessel traffic in the New York Bight consists of cargo ships, cruise ships, 
fishing vessels, wildlife tours, and personal and recreational pleasure crafts. The proposed Project and 
associated Safety Zone would not be expected to cause any major impacts on ocean uses in this area. 
Fishing vessels would experience the largest impact if historic fishing grounds were located within the 
proposed Project area or the Safety Zone. All commercial and recreational vessels would be allowed to 
operate normally outside the Safety Zone, No Anchoring Areas (NAAs), and the Area to be Avoided 
(ATBA). 

Port Ambrose would also be located in one of the USCG weapons training areas and in proximity to a 
U.S. Navy Operating Area (OPAREA). Operations could continue as normal with appropriate 
communication and coordination of activities. 

At this time, Liberty has not identified specific locations for onshore facilities. Liberty has indicated that 
the selected locations would be capable of supporting the construction and operation activities with the 
appropriate size, location, accessibility, infrastructure, and availability. Existing third-party contractors 
selected by Liberty would manufacture the facility components; therefore, construction, operation, and 
decommissioning of the proposed Project would not be expected to result in any cumulative impacts on 
land use.  
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Construction of the Long Island-New York City Offshore Wind Project, Rockaway Delivery Point 
Project, Poseidon Project, Verdant Power Roosevelt Island Tidal Energy Project, and Astoria Tidal 
Energy Pilot Project could result in additional cumulative recreational impacts based on the extent of any 
restricted areas during construction and/or operation and due to loss of seafloor habitat for certain fish 
species. Transiting vessels may be required to avoid direct routes to continue with their voyage, possibly 
resulting in short delays in order to maintain a safe distance from the construction area. 

Due to the distance for the proposed Project facilities from shore, visibility of proposed Project facilities 
would be limited to immediate shore points and offshore viewer groups and an existing visual landscape 
of open ocean with vessels ranging from small non-motorized recreational vessels to large oceangoing 
vessels. Cumulative visual impacts during construction, operation, and decommissioning of the proposed 
Project would be avoided due to the existing visual character of the proposed Project area. 

6.2.6 Socioeconomics 
The overall offshore installation/construction would be completed during an approximate nine-month 
period over a single calendar year (2018). Liberty does not anticipate being in any one area for more than 
60 days as construction progresses along the proposed Mainline route; however, commercial vessels, 
including those involved with commercial and recreational fishing and other marine-based tourism, would 
be temporarily excluded from the vicinity of construction, operation, and decommissioning activities. 
Short-term, moderate and beneficial impacts on onshore economic conditions also would result from the 
proposed Project. 

Construction, operation, and decommissioning of the proposed Project in conjunction with other past, 
present and reasonably foreseeable future actions could result in additional cumulative impacts on 
socioeconomic resources if activities occurred concurrently, which is unlikely. Cumulative increases in 
operational vessel traffic would be moderate compared to ambient conditions in the ROI. Since any 
construction-related impacts would be negligible and temporary in duration, the long-term, cumulative 
effect would be expected to be minor. 

6.2.7 Transportation 
The proposed Project is located in the vicinity of one of the busiest ports in the United States. In addition, 
recreational and commercial fishing vessels utilize the area. Construction vessel traffic would consist of 
three to five vessels/barges daily for nine months. Currently, the Port of New York and New Jersey 
experiences approximately 110 arrivals and 109 departures per day. During operations, the proposed 
Project is expected to receive approximately 45 LNGRVs per year. This would present a 1.7 percent 
annual increase in total Category A vessel traffic for the Port of New York and New Jersey, between a 
2.5 and 12.3 percent annual increase in the Ambrose to Nantucket outbound traffic lane, and between a 
12.3 and 24.6 percent annual increase in the Hudson Canyon to Ambrose inbound traffic lane. In addition, 
the support vessel is expected to make approximately 75 roundtrips per year, a roundtrip for each time an 
LNGRV calls on the proposed Project and routine trips for maintenance activities. This would result in a 
negligible increase of vessel traffic in the New York Bight. 

If constructed concurrently, construction vessel traffic from other past, present and reasonably foreseeable 
future actions could increase the number of construction vessels in the vicinity of the proposed Project. 
However, vessel information has not been provided by these actions. Operation vessel traffic for the Long 
Island-New York City Offshore Wind Project would likely result in a negligible increase in vessel traffic. 

6.2.8 Air Quality 
Impacts on local and regional air quality could result from construction and operation of the proposed 
Project. Construction of the proposed Project would produce air emissions from diesel engines used for 
vessel propulsion and electric generation. Air quality modeling results indicated that Project emissions 
would meet all New York and federal ambient air quality standards. 
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6.2.9 Greenhouse Gases and Climate Change 
There are no thresholds established to evaluate whether project-specific increases in GHG emissions, as 
presented in Section 4.10.7, would have a measureable cumulative impact on global climate. When 
aggregated with all worldwide new sources of GHGs, each individual project contributes a very small 
fraction to the increase in worldwide GHG emissions and an even smaller fraction to the total worldwide 
GHG emissions. It is not currently possible to measure or partition the portion of global climate change 
that can be attributed to an individual project’s contribution to the cumulative GHG emission increase. 
However, availability of additional natural gas due to LNG importation may displace the use of other 
higher carbon emitting (per unit energy produced) fuels such as coal or oil. 

An EIS prepared by MMS identified that global warming conditions in the Atlantic Region would result 
in increased erosion of shorelines and beaches, increased salinity of estuaries and freshwater aquifers, 
altered tidal ranges in rivers and bays, changes in sediment and nutrient transport, and increased coastal 
flooding during storms. The warmer temperatures also may affect stratification and rates of phytoplankton 
production and nutrient regeneration, as well as shifts in distribution of marine populations. Species 
temperature preferences and overall habitat requirements would determine the extent of potential 
distribution shifts. For some species, the habitat requirements related to spawning and nursery areas may 
limit adaptation, which could result in population loss. Temperature changes may also impact food web 
dynamics of the ecosystem and the distribution of fish, marine mammals, and sea birds (MMS 2007). 

6.2.10 Noise 
Noise-generating activities would be expected during construction, operation, and decommissioning of 
the proposed Project. Noise generated during construction and operation would be outside the range of 
perceptibility at any nearshore or onshore areas. The exception would be periodic construction and 
support vessels originating and returning to the onshore staging area that may be perceptible at certain 
nearshore and onshore locations. 

Assembly and placement of Project components in conjunction with construction vessel operation would 
result in noise that may exceed ambient conditions within the vicinity of the proposed Project’s staging 
area. Noise from offshore construction activity would attenuate over the large separation distances to 
onshore areas. Establishment of a temporary Safety Zone around offshore construction work areas would 
also serve to mitigate impacts by reducing the range of potential audibility. For commercial or 
recreational vessels operating nearby, the proposed Project noise would be largely masked by vessel 
engine noise. Recreational water craft without operating motors (e.g., sailing, drifting) present in the 
vicinity of the proposed Project but outside the safety zone would be the only individuals that would 
potentially notice proposed Project noise, and any impact would be considered minor. 

Airborne noise produced by operation of the proposed Project, combined with noise associated with 
existing vessel traffic and noise associated with other past, present and reasonably foreseeable future 
actions could result in an adverse cumulative impact on human and biological resources. In addition to 
existing vessel traffic, construction of the proposed Project and the Long Island-New York City Offshore 
Wind Project would result in minor, short-term adverse cumulative impacts to airborne noise if activities 
occurred concurrently, which is unlikely. The proposed Project’s distance from shore, typical ambient 
offshore noise levels, and the buffer provided by the Safety Zone would result in only a long-term, minor 
adverse cumulative impact associated with in-air noise levels. 

Reasonably foreseeable future actions are defined as other proposed energy related infrastructure that are 
similar in nature to the proposed Project that are planned to occur in the immediate action area and have 
either received permits necessary for construction or have an active application under review with permits 
pending. The proposed Project is located within an area which is designated as a suitable site within for 
offshore renewable energy development. When considered together with the Long Island-New York City 
Offshore Wind Project, underwater noise generated by the turbines during operation can vibrate down the 
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towers into the submerged foundations and into the surrounding water and seabed. In turn, this noise may 
be perceived by fish, sea turtles, and marine mammals within and outside of the proposed wind project 
area. Consequently, some species may avoid the project area while others may experience no impact. The 
hearing abilities of each species likely determine the behavior of wildlife near turbines and their typical 
avoidance behavior and distances (NYSERDA 2010). However, as operational noise from offshore wind 
turbines are generally low level, no cumulative impacts are expected if both projects are constructed given 
the separation distances between the two facilities. There are currently no other renewable energy projects 
or other offshore development projects existing or proposed. Therefore, no operational cumulative 
impacts are anticipated. 

Construction will generate short-term temporary underwater noise levels that will not be continuous, but 
will vary as equipment usage changes throughout the construction period. Although construction will 
generate high intermittent noise, it will cease upon completion of construction. The proposed Project will 
avoid impacts on marine mammals and sea turtles pursuant to the MMPA through the implementation of 
mitigation procedures as determined with NOAA Fisheries. Construction of the proposed Project and the 
Long Island-New York City Offshore Wind Project would result in minor, short-term adverse cumulative 
impacts to underwater noise if activities occurred concurrently, which is unlikely. Construction of the 
proposed Project is expected to occur prior to the Long Island-New York City Offshore Wind Project, and 
as a result, impacts from concurrent construction activities are not anticipated. Notably, no permits have 
been issued for the Long Island-New York City Offshore Wind Project, nor are any permit applications 
pending. 

6.2.11 Safety 
The DWPA requires the establishment of a zone of appropriate size around and including any deepwater 
port for the purpose of navigational safety. In such zone, no installations, structures, or uses are permitted 
that would be incompatible with the operation of a deepwater port. The navigational safety measures 
within the Safety Zone, NAAs, and the ATBA discussed in Section 5.5.2 would be incorporated into Port 
operations with final dimensions and mandatory or recommendatory restrictions yet to be assessed for 
safety and security. It is likely, however, that the proposed dimensions would be a starting point for this 
assessment. 

The USCG has promulgated regulations that provide requirements for the establishment of, restrictions, 
and location of safety zones, NAAs, and ATBAs around deepwater ports (33 CFR 150, Subpart J. As set 
forth in the application, the proposed Safety Zone would have a radius of 1,640 feet from the center of 
each submerged turret loading buoy (STL Buoy) encompassing a combined area of approximately 
388 acres or 0.6 square mile. All unauthorized vessels would be prohibited from anchoring or transiting 
the proposed Safety Zone at any time.  

In addition to the Safety Zone, NAAs and an ATBA would be established.44 As set forth in the 
application, the proposed NAAs and the ATBA would be the same size with a radius of 3,281 feet from 
the center of each STL Buoy. This would total approximately 766 acres or 1.2 square miles around each 
STL Buoy (Figure 2.1-12).45  

Past practice has been that ATBAs have a radius of at least 820 feet (250 meters) longer than that of the 
NAAs for appropriate stand-off, which would occupy an area of 1,213 acres or 1.9 square miles around 
each buoy. The actual size of the ATBA that would be requested of the International Maritime 
Organization (IMO) would be determined through the advice and consent of the USCG. Both the NAAs 
                                                      
44 NAAs and ATBAs are established by the IMO pursuant to a request from the U.S. Government. If approved, each 
zones’ specific boundary would be set forth via regulation. 
45 As a matter of practice, if an LNG carrier is present and on the STL Buoy, the USCG would extend the Safety 
Zone by a distance equivalent to the length of the LNG carrier (approximately 984 feet in length) to account for 
weathervaning (rotation) of the vessel around the STL Buoy, a distance of approximately 2,624 feet.  
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and the ATBA would appear on subsequent editions of local and regional nautical charts and are normally 
considered recommendatory. 

Vessels would be discouraged from anchoring in the NAAs to prevent damage to the STL Buoy and 
mooring system or damage to the vessels equipment from entanglement. The restriction would likely also 
apply to bottom trawling. The ATBA is meant to discourage vessel traffic and designed to help ensure 
that other vessels do not interfere with the deepwater port operations, including maneuvering of the 
LNGRV and support vessel. 

LNG vessel traffic would be coordinated by Liberty personnel (Figure 2.1-13). 

There are currently no deepwater ports or other fixed offshore structures in the New York Bight. 
However, there is currently a lease application for the Long Island-New York City Offshore Wind Project 
located within several of the same lease blocks as the proposed Project.  

The same regulations and safety precautions can be applied to terrorist attacks. Unfortunately, intentional 
acts of terrorism cannot clearly be predicted or prevented. Following September 11, 2001, several studies 
assessed the public and environmental consequences of spills resulting from attacks on LNGRVs. The 
results concluded that outcomes and possible safety hazards resulting from an attack on an LNGRV are 
manageable by implementing the current daily safety standards for unintentional spills. 

The addition of the proposed Project would minimally increase the safety and hazardous risk in the 
region. Any incident occurring at the proposed Project would rely on emergency procedures outlined in 
the Deepwater Port Operations Manual. Despite heightened concerns, there are no anticipated cumulative 
impacts on safety and hazardous risk as a result of the proposed Project. Safety factors associated with the 
proposed Project location, installation, and operations are presented in Section 5.0. Adherence of other 
vessels to the established Safety Zone, NAAs, and the ATBA around the proposed Project would 
minimize the potential for safety hazards, and these safety zones would be strictly enforced by the USCG. 

Coordination of Project activities during construction, operation, and decommissioning would include 
appropriate Local Notice to Mariners (LNMs). Additionally, Marine Safety Information Broadcasts 
(MSIBs) would be issued whenever Port-related activities (e.g., construction, marine mammal monitoring 
or general Port operations) are occurring. Vessel traffic associated with other projects typically would not 
be in the general vicinity of the proposed Project. The exception to this would be the Long Island-New 
York City Offshore Wind Project. However, it is unlikely that these two projects would be constructed 
concurrently, thereby reducing potential impacts during construction. 



Final Environmental Impact Statement for the Port Ambrose Project Deepwater Port Application 

7.0 – Coastal Zone Consistency 7-1 

7.0 Coastal Zone Consistency 
Congress enacted the Coastal Zone Management Act (CZMA) in 1972 to encourage the preservation, 
protection, development, and, where possible, restoration or enhancement of valuable natural coastal 
resources such as wetlands, floodplains, estuaries, beaches, dunes, barrier islands, and coral reefs, as well 
as the fish and wildlife using those habitats. Under the CZMA, coastal states have the authority to 
implement comprehensive coastal management programs and to conduct a consistency review for a 
federal action that may have a reasonable foreseeable effect to resources contained within the state’s 
coastal zone (15 CFR 930, 15 CFR 923).  

The license sought by Liberty to own, construct, and operate a deepwater port requires concurrence in a 
Coastal Zone Management (CZM) consistency certification (15 CFR 930.57) by the state of New York. 
Liberty is also seeking concurrence in a CZM consistency certification from the state of New Jersey. 
Liberty has provided a “Statement of Compliance with the New York State Coastal Zone Management 
Program;” submitted February 2, 2015. Similarly, a submittal to the New Jersey Department of 
Environmental Protection (NJDEP) was made on January 10, 2014. Should a Deepwater Port Act 
(DWPA) license be issued, the Applicant would be required to obtain approvals related to, and comply 
with all applicable and appropriate permits, guidelines, and approvals as provided for in the CZMA. 
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8.0 Irreversible or Irretrievable Commitment of Resources 
An irreversible or irretrievable commitment of resources refers to impacts on or losses to resources that 
cannot be reversed or recovered, even after an activity has ended and facilities have been 
decommissioned. A commitment of resources is related to use or destruction on nonrenewable resources, 
and the impacts that loss would have on future generations. For example, if a species becomes extinct or 
minerals are extracted as a result of the proposed Port Ambrose Deepwater Port (Port Ambrose Project, 
Port or Project), the loss would be permanent. Chronic, low-level pollution can injure and kill organisms 
at virtually all trophic levels. Mortality of individual organisms can be expected to occur, as well as the 
possibility of a reduction or the elimination of a few small or isolated populations. Liberty’s construction 
and operation would involve the irreversible or irretrievable commitment of material resources and 
energy, marine area resources, and biological resources. The impacts on these resources would be 
permanent.  

The work required to construct and operate the proposed Project would require the conversion of 
available fossil fuels to energy – an irreversible commitment of fossil fuels. Additionally, the completed 
proposed Project would irretrievably commit finite raw materials, such as steel, although some steel used 
might be recyclable after decommissioning. No supplies are considered scarce, and the use of these 
supplies would not limit other unrelated construction activities in the region. 

Liberty’s construction and operation would result in an irreversible or irretrievable loss of some biological 
resources. Irretrievable losses of seafloor habitat associated with the anchor chain sweep, landing pad and 
other port facilities would occur over the life of the proposed Project. Due to the removal of these features 
upon decommissioning, the seabottom habitat in the area would return to near-normal pre-Project 
conditions. Biological losses include the entrainment of fish eggs and larvae associated with ballast water 
intake. Irreversible losses might also include the loss of marine animals in the event of a liquefied natural 
gas (LNG) spill, and loss of sea turtles or marine mammals due to ship strikes.  

Although the impact on archaeological resources is expected to be minor, any interaction between an 
impact-producing factor (e.g., placement of new structures and laying pipelines) and a significant historic 
shipwreck or prehistoric site could destroy information contained in site components and their spatial 
distribution. This could cause a permanent loss of potentially unique archaeological data. Site selection 
took into account the potential for archaeological resources in the area and to minimize the potential to 
disturb archaeological artifacts. 

Deepwater Port Act of 1974 (DWPA) activities would be carried out under comprehensive, state-of-the-
art, enforced regulatory procedures designed to ensure public safety and environmental protection. 
Nonetheless, some loss of human and animal life could result from unpredictable and unexpected acts of 
man and/or nature (accidents, terrorism, human error and noncompliance, and adverse weather 
conditions). Some normal and required operations, such as structure removal done in accordance with 
applicable laws and regulations, can result in the destruction of viable marine life. Although the 
possibility exists that individual marine mammals, sea turtles, birds, and fish could be injured or killed, 
these losses are unlikely to have a lasting impact on existing populations.  
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9.0 Relationship Between Short-Term Uses and Long-Term Productivity 
Short-term refers to the total duration of installations and at-sea construction of the proposed Port 
Ambrose Deepwater Port (Port Ambrose Project, Port or Project). Long-term refers to an infinite period 
following decommissioning of the proposed Project. Short-term operational activities might result in 
chronic impacts over a longer period. Installation and the eventual removal of new structures would cause 
minor impacts in the short-term, which would be limited to the immediate vicinity of the activity; impacts 
of site clearance and decommissioning might last longer because of minor elements that would be left in-
place. Short-term use might have long-term impacts on biologically sensitive offshore areas or 
archaeological resources. Upon completion of the Deepwater Port Act of 1974 (DWPA) activities, the 
marine environment would generally be expected to remain at or return to its normal long-term 
productivity levels. 

The proposed Project would be located in the apex of the New York Bight off the coasts of New York and 
New Jersey, which is an important economic area that supports commercial shipping and fishing, the Port 
of New York and New Jersey, recreational activities, and other uses. Construction of the proposed 
offshore facilities should have no impact on long-term productivity of the Outer Continental Shelf (OCS) 
as this area is already heavily trafficked. 

No long-term productivity or environmental gains are expected as a result of the DWPA development of 
the OCS. Benefits of the proposed Project are expected to be principally those associated with an increase 
in supplies of natural gas for domestic consumption. While no reliable data exist to indicate long-term 
productivity losses as a result of the use of the OCS, such losses are possible. 
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10.0 List of Preparers 

10.1 Agency Preparers 
This final Environmental Impact Statement (EIS) has been prepared under the direction of the U.S. Coast 
Guard (USCG) and the Maritime Administration (MARAD). The  U.S. Army Corps of Engineers, 
National Oceanic and Atmospheric Administration, National Marine Fisheries Service, U.S. 
Environmental Protection Agency, and Bureau of Ocean Energy Management have joined the USCG as 
contributing agencies in preparation of this final EIS. The USCG individuals who contributed to this final 
EIS are listed below. 

Role Agency Preparer Qualifications Years’ Experience 

U.S. Coast Guard 

National Environmental 
Policy Act (NEPA) 
Specialist, Deepwater 
Port Standards Division 

Brad McKitrick M.S., Environmental 
Management and Policy – 
Rensselaer Polytechnic 
Institute 
B.G.S., General Studies – 
University of Connecticut 

18 NEPA Experience 

Project Manager, 
Deepwater Port 
Standards Division 

Roddy Bachman B.S., Petroleum and Natural 
Gas Engineering – Penn State 
University 

40 NEPA Experience 

10.2 Contractor Preparers 
The contractor responsible for preparing this document was Tetra Tech, Inc. The individuals who 
contributed to preparation of this document are listed below. 

Role Participating 
Professional Qualifications Years’ 

Experience 

Project Manager; Executive 
Summary, Purpose and 
Need, Safety 

Tim Feehan B.S., Zoology – University of Rhode 
Island 

6 

Deputy Project Manager; 
Project Description, 
Alternatives Analysis, 
Cumulative Impacts. 

Sean Sparks B.A., Environmental Studies – Lake 
Forest College 

8 

Water Quality Analysis John Schaeffer M.A./B.S., Biology – The William 
Patterson College of New Jersey 

25 

Biological Resources, 
Ichthyoplankton Impact 
Analysis 

Brian Dresser M.S., Ecology – University of Georgia 
B.S., Biology – Plymouth State 
University 

18 

Geological Resources 
Analysis 

Pete Dillon, PG B.S./M.S. Geology/Geochemistry – 
Boston College 

29 
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Role Participating 
Professional Qualifications Years’ 

Experience 

Cultural Resources Analysis Sydne Marshall Registered Professional 
Archaeologist (RPA) 
Ph.D. – Anthropology – Columbia 
University 
M.Phil.- Anthropology – Columbia 
University 
M.A. – Anthropology – Columbia 
University 
B.A. – American University 

35 

Marine Use, Recreation, and 
Aesthetics Analysis 

Jen Gorini M.C.R.P., Master of City and 
Regional Planning – Edward J. 
Bloustein School of Planning and 
Public Policy at Rutgers University 
B.S., Coastal and Marine Policy and 
Management – University of Rhode 
Island 

3 

Socioeconomic Analysis Nathalie Schils B.A., Environmental Studies and 
International Relations – Tufts 
University 

2 

Air Quality Analysis Keith Kennedy M.S. Civil and Environmental 
Engineering – Northeastern 
University 
B.S. Civil and Environmental 
Engineering – Cornell University 

40 

Noise Analysis Tricia Pellerin M.E.Sc./B.E.Sc. Chemical and 
Biochemical Engineering – The 
University of Western Ontario 

9 

Document Administration and 
Editing, Quick Reference 
Guide 

Gail Borek B.S., Business Administration – 
Northeastern University 

12 

GIS/Graphics William Scales B.S., English (Minor: Biology) – 
Lehigh University 

10 
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10.3 Contributing Agencies 

Agency Division 

Maritime Administration U.S. Department of Transportation Maritime Administration 
Office of Deepwater Ports and Offshore Activities 
1200 New Jersey Avenue, SE #21-201 
Washington, DC, 20590 

U.S. Army Corps of Engineers Department of the Army 
New York District, Corps of Engineers 
Jacob K. Javits Federal Building 
New York, NY 10278-0090 

National Marine Fisheries Service United States Department of Commerce 
National Oceanic and Atmospheric Administration 
Silver Spring, MD 20910 

U.S. Environmental Protection Agency United States Environmental Protection Agency 
Region 2 
290 Broadway 
New York, NY 10007-1866 

Bureau of Ocean Energy Management Bureau of Ocean Energy Management 
Division of Environmental Assessment 
381 Elden Street 
MS 4042 
Herndon, VA 20170 
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